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PREFACE  TO  THE  NINTH  EDITION. 


In  preparing  a  Ninth  Edition  of  this  work  for  the  press, 
efforts  have  been  made  to  curtail  its  dimensions  without 
impairing  its  utility,  and,  with  this  ol)ject,  tlie  various 
references  to  Surgery  and  several  illustrations  present  in  the 
last  edition  have  been  omitted.  The  coloured  plates  from 
Maclise's  "Surgical  Anatomy,"  which  were  placed  at  the 
beginning  of  the  seventh  edition,  have  now  been  interpolated 
through  the  volume  in  the  desci-iptions  of  the  regions  to  which 
they  refer. 

The  text  has  been  carefully  revised,  a  few  additions  and 
alterations  having  been  effected,  and  the  original  object  of  the 
author  has  been  carefully  borne  in  mind,  viz.,  to  provide  the 
student  with  an  accurate  and  not  too  elaborate  guide  for 
use  in  the  dissecting  room,  and  for  purposes  of  subsequent 
reference. 
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MANUAL  OF  PRACTICAL  ANATOMY. 


INTRODUCTION. 


By  Practical  Anatomy  is  meant  the  study  of  Anutomy  by  dissection 
of  the  dead  body,  in  conti-adistinction  to  Descriptive  Anatomy, 
taught  by  lectures,  diagi-ams,  and  preparations. 

In  dissecting,  there  are  four  principal  objects  to  be  constantly 
borne  in  mind  by  the  student  :^lst.  The  impression  on  the  memory 
of  the  facts  of  general  anatomy  taught  in  the  lectures.  2nd.  The 
study  of  those  parts  of  the  body  more  especially  concerned  in  surgical 
affections  and  operations.  3rd.  The  education  of  the  sense  of  touch, 
and  of  the  hand  m  the  use  of  instruments;  and  4th,  the  education 
oi  the  eyem  the  knowledge  of  the  several  structures  of  the  body,  in 
vanous  positions,  and  under  vai7ing  circumstances.  It  is  to  assist 
the  student  m  these  requirements  that  the  following  work  i^ 
designed;  and  every  effort  has  been  made  to  present  the- facts  of 
Anatomy  m  such  a  manner  that  they  may  be  most  easily  grasped  by 
the  mind  and  retained  by  the  memoiy.  The  education  of  the  eye 
IS  a  gradual  and  tedious  process,  but  one  which  is  certain  to  be 
satisfactorily  accompHshed  if  the  student  do  but  use  his  hands 
properly,  and  therefore  a  few  words  on  the  manual  part  of  dissection 
may  not  be  out  of  place. 

First,  as  to  the  INSTRUMENTS  requisite  for  dissection.  A  case 
containing  SIX  scalpels,  two  pairs  of  scissors,  a  pair  of  dissecting 
forceps,  a  set  of  chau>-hooks,  a  blow-pipe  and  a  probe,  will  enable 
the  student  to  make  all  requisite  dissections,  supposing  that  he  is 
allowed  the  use  of  a  saw  and  chisel  in  the  dissecting-roon,. 

bLALPELS  for  dissection  are  made  of  two  i)rincipal  shapes  •  in 

nfl,  ^f^"^^'*^  *"  ^^'"^  ^^"^  b'^ck  being  straight- 

m  the  other  both  back  and  edge  are  bevelled  to  a  point  midway 
between  the  two.    The  latter  fonn  is  preferable  for  n^ost  purples'; 
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The  blade  should  not  be  more  than  an  inch  and  a  half  long,  and 
never  double-edged,  but  the  material  of  which  the  handle  is 
constructed  is  a  matter  of  indifference.    For  all  ordrnary  dissection 
it  will  be  found  most  convenient  to  hold  the  scalpel  like  a  ]5en  ;  but 
for  cleaning  the  fascia  olf  muscles,  and  foUowing  out  small  nerves, 
it  is  better  to  hold  it  reversed,  so  that  the  back  of  the  kn>fe  may  be 
against  the  tissue  which  is  to  be  preserved.    In  making  the 
incision  through  the  skin  of  a  limb,  or  m  any  other  pos  tion 
where  a  long  incision  is  required,  the  knife  may,  with  advantage 
be  held  und°er  the  hand,  by  which  the  m.st  has  more  play  and 
the  student  has  the  opportunity  of  practising  a  mode  of  holding 
the  knife  which  he  will  find  very  useful  when  operatmg  on  a  b^ang 

^^The  FOECEPS  should  be  broad  at  the  exti-emities  and  coarsely 
senXd  so  that  it  may  retain  a  firm  hold  on  smaU  portions  of 
Ssue  It  is  very  important  that  the  forceps  should  not  be  too 
in  the  sprino-  for  in  that  case  its  use  becomes  so  fatiguing  to 
he  h^d  that  iUs%ossible  to  continue  it  for  any  length  of  time 
It  is  a^so  important  to  ascertain  that  the  points  do  not  separate 
when  he  uLs  are  pressed  forcibly  together.  The  forceps  should 
be  held  nltly  between  the  thumb  and  the  first  and  second  finger, 
of  the  left  hll,  which  may  be  steadied  by  restmg  the  httle  fingei 

"VhrctAMoiKS  should  be  strong,  and  bent  in  the  direction 
of  tL  thickness  and  not  of  the  breadth  ol  the  ^t-1,  ^^^^^^^^^^ 

^^Id^^^S^^^-^S^ 
central  ring  is  sufficiently  stout  to  bear  any  force  that  may 

''Sf  SCISSOES  should  be  large  and  strong.    A  curved  pair  .il 

„„ly  tn.e  pvoparatiou  to  ft.  t»k  «  »  J°  ^  „  „„ft„,t 
toUe,  a.  ,«  as  l,o».b  o  ».,d„c,  ^  -t.o 
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decomiDosed,  the  epidermis  or  cuticle  is  easily  sejiarated,  but  it 
should  be  carefully  preserved  during  the  dissection,  as  it  prevents 
the  subjacent  parts  from  drying.  lu  removing  the  skin,  the  first 
incisions  should  be  made  at  once  through  its  whole  thickness,  and 
a  corner  being  held  with  the  forceps,  the  knife  is  to  be  carried  with 
a  sweeping  movement  beneath  it,  the  edge  being  towards  the  skin 
and  the  back  to  the  fascia,  which  should  be  left  smooth  and  unif oi-m. 
The  under  surface  of  skin  neatly  reflected  is  white,  and  the  tissue 
beneath  it  more  or  less  yellow. 

The  SUPEEFICIAL  FASCIA  consists  of  loose  areolar  tissue 
containing  more  or  less  fat.  It  contains  the  superficial  blood- 
vessels, nerves,  and  lymphatics,  and  may  in  some  situations  be 
divided  into  two  layers. 

The  DEEP  FASCIA  is  a  more  or  less  dense  fibrous  structm-e, 
usually  white  and  glistening  in  aj)pearance,  lying  beneath  the 
superficial  fascia,  closely  investing  the  musculature  of  the  liinbs, 
and  sending  inwards  deep  intei-muscular  processes  or  septa,  some  of 
which  are  strongly  attached  to  the  bones.  It  forms  sheaths  for  the 
muscles,  and  gives  attachment  to  muscular  fibres.  In  some  parts 
it  may  be  subdivided  into  superficial  and  deeper  laminae,  as  in  the 
neck  and  thigh. 

In  cleaning  MUSCLES,  it  is  essential  that  the  fibres  shoirld  be 
made  tense  by  moving  the  limb  or  applying  the  hooks.  A  muscle 
should  invariably  be  cleaned  along  its  fibres,  the  dissector  beginning 
at  one  edge  and  advancing  steadily  to  the  other,  and  thus  reflecting  a 
complete  layer  of  fascia ;  the  knife  being  held  with  the  back  to  the 
muscle,  to  avoid  injury  to  it.  The  attachments  of  a  muscle  (origin 
and  insertion)  should  always  be  most  carefully  followed  out,  and 
studied  on  the  separate  bones ;  but  it  is  important  also  to  clean  the 
fascia  fi-om  the  whole  length  of  the  muscle,  or  it  will  soon  look 
dirty.  A  muscle  should  be  divided,  when  necessary,  midway 
between  its  origin  and  insertion,  so  that  these  important  points 
may  be  preserved  for  further  reference. 

The  action  of  the  various  muscles  may  be  roughly  but  very 
usefully  investigated  in  the  course  of  dissection.  As  a  rule,  the 
eifect  of  the  contraction  of  a  nuiscle,  upon  any'  articulation  over 
which  it  passes,  may  be  estimated  by  ascertaining  what  movements 
at  that  joint  apiiroximate  the  origin  and  insertion  of  the  muscle; 
but  where  the  connection  of  a  muscle  witli  a  puUoy  or  sesamoid  bone 
leads  to  an  alteration  in  the  course  of  its  long  axis,  the  calculation 
must  be  made  from  the  point  at  which  tlie  line  of  action  is  so 
changed.  Where  a  muscle  passes  over  more  than  one  joint,  its 
effects  upon  each  articulation  must  be  tested  separately,  and  it 
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should  be  seen  in  what  way  those  effects  are  modified  by  changes  of 
position  in  the  other  joints  concerned. 

The  muscles  may  act :  (1)  as  joint  motors  causing  various  altera- 
tions in  the  position  of  the  bones  (flexion,  extension,  abduction, 
adduction,  rotation  inwards  and  outwards,  &c.);  (2)  as  dilators  or 
constrictors  of  the  various  apertures  of  the  body— mouth,  anus, 
palpebral  fissui-e,  &c. ;  (3)  as  cUlators  or  constrictors  of  the  thoracic 
and  abdomino-pelvic  cavities ;  (4)  as,  motors  of  soft  parts— skin, 
mucous  and  synovial  membranes,  &c. ;  (5)  as  tensors  of  deep  fascite, 
as  in  the  thigh ;  thus  probably  aiding  the  circulation  m  the  muscles. 

The  influence  of  gravitation  upon  muscular  action  is  very 
considerable.  In  certain  cases  movements  of  flexion  involve  a 
predominant  exertion  of  the  extensor  muscles,  and  vice  versa.  Thus 
in  bending  forward  the  body  at  the  hips  while  in  the  standing 
position,  the  movement  having  been  initiated  by  the  flexors  the 
extensors  come  into  play  to  restrain  and  regulate  it:  <.e.,  to  lower 
the  trunk  to  the  degree  and  at  the  rate  required. 

The  AETEEIES  of  a  subject  are  usually  mjected,  and  it  is 
impossible  to  follow  out  all  the  minute  branches  without  tlds  assist- 
ance ;  but  an  opportunity  should  be  taken  by  the  advanced  student 
to  repeat  his  dissection  upon  an  uninjected  subject,  m  which  the 
appearance  of  the  parts  more  closely  resembles  that  of  the  hvmg 

^°The  VEINS  may  be  divided  into  superficial  and  deep,  the  foi-mer 
runnin-  in  the  superficial  fascia,  the  latter  accompanying  the 
arteries^  The  two  sets  of  vessels  are  united  by  commmncatmg 
branches.  Nearly  aU  the  arteries  of  the  limbs  are  accompanied  by 
pahed  veins  {vencl  ccutes),  the  exceptions  to  this  rvde  bemg  the 
commol  femoral  and  the  upper  part  of  the  axillary  arteries  ^ 
Se  head  and  neck  the  veins  are  usuaUy  smgle,  and  sometmies  do 
not  lie  in  close  relation  with  the  arteries.  _ 

The  LYMPHATICS  as  a  rule  accompany  the  vems,  and  like 
the  latter  form  two  groups,  superficial  and  deep,  which  mter- 
coinmunicate  through  apertiu-es  in  the  deep  fascia. 

?S  main  triuiks  of  the  NEEVES  and  their  principal  branches 
are  IX  oUowed  out,  but  their  minute  ramifications  requu-e 
Ire  thtlndlaboiu.fortheir dissection  than  a  student  cun  usually 
afford  to  bestow  upon  them.  ,  .    •  r.f 

,  pu-t  of  Iris  duty,  and  will  be  thrown  away  unless  he  at  the  same 
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time  study  the  description  of  the  part  upon  which  he  is  engaged ; 
he  therefore  should  not  carry  the  dissection  of  his  part  so  far  that 
he  cannot  learn  its  description  on  the  same  da.j,  and  at  the  siihject ; 
and  he  should  if  possible  re-peruse  the  description  in  the  evening, 
and  always  on  the  next  morning,  before  carrjdng  the  dissection  anj^ 
fui'ther. 

In  order  to  preserve  a  part,  it  is  desirable  that  the  dissector  should 
himself  secure  the  skin  around  it  with  a  few  stitches,  and  wrap  it 
with  damp  or  oiled  cloths.  These  may  be  dipped  in  some  preserva- 
tive solution,  or  common  salt  may  be  grated  finely  over  the  part. 
This  latter,  however,  destroys  the  coloru-  and  smooth  appearance  of 
the  structm-es.  A  dissected  part  should  be  sponged  over  daily,  when 
it  is  uncovered  for  fresh  dissection. 
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DISSECTION  OF  THE  ARM. 

[The  Student  is  requested  to  read  the  "  lutrodudion"  before  commend, 
the  Dissection,  unless  he  has  done  so  on  a  previous  ovcasum.^ 

Before  beginnmg  the  dissection,  the  student  ^^^o^^l^  ^^^^ 

fully  acquainted  with  the  external  configuration  of  the  part  and  the 

relations  of  surface-markings  to  deeper  structures 

The  curves  of  the  duviele  are  generally  seen  mth  ease;  hut  the 
finger  shordd  be  carried  along  the  bone  to  note  any  m-egiUanty 
denoting  old  fi'acture,  and  to  trace  its  articulation  with  the  acromion 
p^cess'of  the  scapula,  where  the  outer  end  of  the  bone  usually 
overrides  the  acromion  and  may  form  a  marked  Prominence  The 
acr<.nio-duriadar  joint  fissure  runs  in  a  ^--^f-'^^"^'^^^:^^^^^^ 
vertically  above  the  middle  of  the  upper  extreimty  of  the  hmnej. 
when  the  hand  is  supinated.    The  stemo-damcukiv  jond  should  also 
be  examined,  and  if  the  arm  is  freely  moved,  the  e-tensu.  rang^^^^ 
motion  in  the  articulation  wiU  be  better  appreciated.    The  promi 
nen  e  o  the  arro^nriou  is  best  felt  posteriorly,  and  the  subcutaneous 
rfaceofthe,-/..o/...«..i«^ 

surface  of  the  acromion  should  be  traced  as  far  as  the  extei-nai  an^ie 

Sopi^^nl^^f  the  .«.»H,,-,/  re,ion  varies  accordiiig  to  the 
sex  aid Tge  ^f  the  subject.  The  ad.inced  student  ^ Wd  n^^^^^^ 
a  female  subject  the  condition  of  the  n^.te  ;  ^  ^  '^^^ 

areola,  as  indicating  previous  pregnancies  f^^^^^-^-i/^,^ 
position  of  the  nipple  varies  considerably  even  in  he  male    It  h 
most  commonly  over  the  fourth  intercostal  space,  but  m  the 

is  often  at  a  lower  level.  fnnnd  t( 

The  roundness  of  the  front  of  the  shoulder  will  be  found 
deW  upon  he  projection  of  the  head  of  the  hnnerus  m  front  o 
above  it 

ligament,  and  m  a  thin       If  ^'^  ,f ^^^^^^^^^^  i3  ,otated  out 

^Sr&^"rt;:^."^^X:--o  humerus  an 
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immediately  below  the  clavicle,  but  projecting  foi'wards  and  out- 
wards  to  a  plane  anterior  to  it,  is  the  cor  ami  d  process,  and  the  relation 
of  these  bones  to  each  other  should  be  carefully  observed.    In  a 
muscular  subject,  a  long,' triangular _ groove  or  dimple,  the  n)/m, 
ckiricular  fossa,  at  this  point  marks  the  separation  between ^thq 
upper  parts  of  the  deltoid  and  the  pectoraUs  major;  and  a  linear 
furrow,  extending  obHquely  fi'om  near  the  inner  end  of  the  clavicle, 
occasionally  marks  the  division  between  the  sternal  and  claviciilar 
fibres  of  the  latter  muscle.    By  lifting  the  arm  and  drawing  it  from 
the  body,  the  anterior  and  posterior  boundaries  of  the  axilla  will  be 
made  prominent,  and  the  fascia  extending  from  one  to  the  other 
will  be  put  on  the  stretch  so  that  the  finger  cannot  be  pushed  into 
the  armpit ;  whereas  if  the  arm  is  brought  to  the  side  the  fascia  is 
relaxed,  and  the  finger  will  readily  feel  the  head  and  neck  of  the 
humeru.s,  with  the  great  vessels  and  nerves  to  theii-  inner  side,  and 
internal  to  these  again  the  wall  of  the  thorax,  with  probably  some 
Ijnnphatic  glands. 

The  biceps  muscle  forais  a  prominence  on  the  front  of  the  ARM, 
and  the  brachial  artery  and  media,n  verve  can  be  traced  along  its 
inner  border  to  the  bend  of  the  elbow,  and  the  shaft  of  the  humerus 
can  be  readily  felt.    The  position  of  the  cor aco-braclu alls  may  be 
seen  on  the  inner  side  of  the  aim  in  a  muscular  subject,  and  on  the 
outer  side  a  sulcus  corresponding  to  the  insertion  of  the  deltoid,  and 
below  this  the  convexity  of  the  subcutaneous  portion  of  the  brachialis 
anticus,  between  the  biceps  and  triceps.  The  2)ronator  radii  teres  is  seen 
crossing  the  lower  part  of  the  brachialis  anticus  to  reach  the  outer 
side  of  the  front  of  the  fore-arm.   In  front  of  the  elbow  is  a  hollow, 
corresponding  to  a  space  between  the  supinator  longus  and  pronator 
teres,  known  as  the  ante-cubital  fossa,  over  which  the  superficial 
veins  may  be  seen  beneath  the  integument.    The  prominent  internal 
condyle  of  the  humerus  and  its  relation  to  the  olecranon  process  of 
the  ulna  should  be  observed,  and  the  vlnar  nerve  can  be  felt  between 
the  two  points  of  bone.    The  rounded  external  condyle,  with  the 
ridge  leading  to  it,  is  distinct  in  most  subjects,  and  immediately 
below  it,  the  head,  of  the  radius,  which  should  bo  rotated,  in  order 
that  its  relation  to  the  condyle  may  be  better  appreciated.  The 
rounded  posterior  surface  of  the  arm  is  fonned  by  the  triceps 
muscle. 

In  the  FOUE-AKM  the  radius  can  be  but  little  felt,  except  at  its 
lower  extremity;  hnt  the  olecranon  process  and  sharp  posteaior 
margin  of  the  ulna  are  always  to  bo  recognised,  even  in  very 
muscular  subjects.  The  tendon  of  the  biceps  may  bo  felt  jjassing 
to  its  iTisortion.    It  should  bo  observed  that  the  ulna  is  the  more 
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prominent  of  the  two  bones  at  the  wist,  whilst  the  end  of  the 
radius  extends  a  little  lower  down  than  that  of  the  nlna  ;  and  the 
stjdoid  process  of  each  can  be  readily  distinguished.  The  tendons 
of  the  flexor  carpi  radialis  and  flexor  carpi  ulnaris  are  usually  pro- 
minent, and  serve  as  guides  to  the  radial  and  ulnar  arterirs,  which 
may  be  felt  (it  injected)  to  the  outer,  or  radial,  side  of  each  tendon. 
In  front,  below  the  radio-carpal  joint,  may  be  felt  the  projection  of 
the  pisiform  bane  on  the  ulnar  side,  and,  less  distinctly,  that  of  the 
tubercle  of  the  scaphoid  on  the  radial  side.  Behind  and  on  the 
outer  side  may  be  traced  the  extensor  tendons  of  the  wrist,  fingers, 
and  thumb. 

In  the  HAND  the  metacarpus  and  the  phalanges  are  to  be  examined, 
and  it  should  be  borne  in  mind  that  the  transverse  markings,  on 
either  the  palmar  or  dorsal  aspect  of  the  fingers,  form  no  guide  to 
the  articulations.  In  the  case  of  the  metacarpo-phalangeal  joints, 
the  line  of  articulation  is  about  three-quarters  of  an  inch  on  the 
proximal  side  of  the  web.  When  the  finger  is  bent,  the  prominence 
at  the  articulation  is  due  to  the  proximal  bone,  and  the  joint  is 
distal  to  that  point. 

The  limb  should  be  carefully  bandaged  fi-om  the  fingers  to  the 
middle  of  the  upper  arm,  and  only  uncovered  as  far  as  may  be 
necessary  in  the  progress  of  the  dissection. 

[The  arm  being  drawn  away  from  the  side,  an  incision  is  to  be 
made  half  an  inch  to  one  side  of  the  mechan  line  of  the  sternum  in 
its  whole  length,  and  is  to  be  joined  at  right  angles  by  another 
running  along  the  whole  length  of  the  clavicle  to  the  acromion 
process,  thence  in  a  vertical  direction  half-way  down  the  upper 
arm,  and  then  across  the  inner  aspect  of  the  arm  as  far  as  the  level 
of  the  posterior  fold  of  the  axilla.  Another  incision  is  to  be  made 
transversely  from  the  ensiform  cartilage,  and  must  be  carried  beyond 
the  posterior  fold  of  the  armpit.  The  large  flap  of  skin  thus  marked 
out  is  to  be  reflected  towards  the  arm,  the  dissector  on  the  right  side 
beginning  at  the  lower  end  of  the  sternum,  and  on  the  left  side  at 
its  upper  extremity.] 

Beneath  the  skin  is  the  subcutaneous  fascia,  which  is  often 
very  fatty.  The  inamma  will  also  be  exposed  in  the  female, 
or  its  rudiment  in  the  male  subject,  and  an  incision  may  be 
carried  around  the  nipple  so  as  to  leave  it  attached  to  the 
gland  in  the  former.  In  a  well-developed  body  the  fibres  of 
the  platysma  myoides  may  be  seen  arising  from  the  fascia  below 

the  clavicle.  ,     ,    n  •  -ui 

In  the  female  the  Mamma,  or  breast,  is  a  gland  of  very  vanable 
bulk  lying  upon  tlio  groat  p.H'toral  muscle,  from  which  it  is 
separated  by  a  quantity  of  loose  cellular  tissue.    Its  base  is 
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triciispicL  and  usually  extends  from  the  side  of  the  sternum  to  the 
margm  of  the  anterior  wall  of  the  axilla,  reaching  from  the  third 
to  the  sixth  rib  in  the  vertical  drrection.  Two  of  the  cusps  or  out- 
Ipng  processes  run  towards  the  axiUa  (one  above,  the  other  below), 
and  "the  third  extends  towards  the  edge  of  the  sternum,  often 
reaching  or  overlapping  it.  From  its  pectoral  surface  minute 
lobules  may  penetrate  the  deep  fascia,  and  even  become  embedded 
in  the  fibres  of  the  muscle.  Immediately  below  the  centre  of  its 
anterior  surface,  and  usually  between  the  fourth  and  fifth  ribs,  is 
the  mamilki  or  nipple,  around  which  is  the  areola  of  discoloured 
skin,  the  tint  of  which  becomes  darker  in  pregnancy.  The  nipple 
is  pierced  by  numerous  small  lactiferous  ducts.  Its  skin  is  thin 
and  delicate,  and  contains  a  quantity  of  unstriped  muscle  which 
is  prolonged  into  the  areola.  The  skin  of  the  areola  presents  a 
number  of  little  prominences  due  to  the  presence  of  miniature 
sebaceous  glands  (glands  of  Montgomery)  in  the  subcutaneous 
areolar  tissue. 

The  gland  consists  of  about  twenty  distinct  lobes  ensheathed  by 
the  segments  of  a  tough  capsule  of  cellular  tissue.  Each  lobe  is 
abundantly  supplied  with  blood-vessels,  and  has  a  separate  lar.tiferons 
dud,  which  converges  towards  the  nipple,  and  beneath  the  areola 
becomes  dilated  into  a  lacteal  sinus  or  ampulla. 

The  arteries  of  the  breast  are  derived  from  the  thoracic  and 
external  mammary  branches  of  the  axillary  artery,  from  the  in- 
tercostal arteries,  and  from  the  internal  mammary  branch  of  the 
subclavian,  which  runs  behind  the  costal  cartilages  about  half  an 
inch  fi-om  the  border  of  the  sternum. 

Cutaneous  Nerves  and  Vessels. — In  the  superficial  fascia  on 
the  front  of  the  chest  are  the  anterior  cutaneous  branches  of  the 
intercostal  nerves  and  of  the  internal  mammary  artery.  They 
appear  at  regular  intervals  in  the  intercostal  spaces  on  each  side 
of  the  sternum  as  they  pierce  the  pectoral  muscle,  and  are  of  small 
size. 

The  terminations  of  the  descending  branches  of  the  superficial 
cerncdl  plexus  mny  also  he  found  beneath,  or  piercing,  the  platysma, 
and  crossing  the  clavicle  in  the  positions  iniplied  by  thciir  nanics, 
viz.,  sternal,  clavicular,  and  acromial.  Some  twigs  reach  as  low  as 
the  foui'th  rib. 

These  cutaneous  vessels  and  nerves  being  turned  aside,  the  deeji 
or  pectoral  fascia  is  exposed  ;  this  is  attached  superiorly  to  the 
clavicle,  internally  to  the  front  of  the  sternum,  inferiorlj'  is 
continuous  with  the  fascia  c(ivoring  the  abdominal  muscles,  exter- 
nally joins  the  fascia  of  the  deltoid,  and  at  the  lower  border  of  the 
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pectoralis  major  assists  in  the  formation  of  the  axillary  fascia.  On 
removing  this  fascia  the  pectoralis  major  is  exposed. 

[The  pectoralis  major  is  to  be  put  on  the  stretch  by  drawing  the 
arm  from  the  side  and  supporting  it  at  a  convenient  height,  its 
fibres  are  then  to  be  cleaned  from  below  on  the  right,  and  fi-om 
above  on  the  left  side.  The  strong  axillary  fascia  is  to  be  left 
untouched.] 

The  Pectoralis  Major  (Fig.  1,  2)  consists  of  a  sternal  and  a 
clavicular  portion,  separated  at  their  origins  by  a  cellular  interval. 
The  sternal  portion  arises  from  nearly  the  whole  length  of  one  side 
of  the  manubrium  and  body  of  the  sternum,  the  cartilages  of  all 
the  true  ribs  except  the  seventh,  and  is  connected  below  with  the 
aponeurosis  of  the  external  oblique  muscle.    The  clavicular  portion 
arises  from  the  anterior  surface  of  the  inner  or  sternal  half  of  the 
clavicle,  and  from  the  anterior  siu'face  of  the  capsule  of  the  sterno- 
clavicular articulation ;  and  is  separated  from  the  deltoid  muscle  by 
another  celMar  interval,  containing  the  cephaHc  vein  and  the 
humeral  branch  of  the  aoromio-thoracic  artery.    The  muscle  is 
uisprted  into  the  anterior  or  outer  edge  of  the  bicipital  groove  of  the 
humerus,  by  three  superposed  laminse,  the  superficial  layer  con- 
sisting of  the  clavicular  fibres,  the  middle  layer  of  the  upper  sternal 
fibres,  and  the  deep  layer  of  the  lower  sternal  fibres  and  those  fi-om 
the  aponeurosis  of  the  external  oblique.    The  latter  is  continuous 
below  with  the  middle  layer,  and  its  fibres  cross  each  other  m  such 
a  manner  that  those  which  are  lowest  at  the  origin  are  highest  at 
the  point  of  insertion,  and  vice  vcrsci.    It  is  more  tendinous  than 
the  superficial  layer,  and  sends  a  prolongation  over  the  long  head 
of  the  biceps  to  the  capsule  of  the  shoulder-joint ;  from  the  lower 
border  of  the  tendon  a  slip  is  given  off  to  the  deep  fascia  of  the 

The  action  of  the  pectoraHs  major  is  to  flex,  adduct,  and  rotate 
inwards  the  humerus,  crossing  it  over  the  chest,  and  by  its  sternnl 
fibres  to  draw  forwards  and  inwards  the  whole  scapular  arch,  it  the 
arm  were  raised  above  the  chest  the  muscle  would  depress  it,  «r  it 
the  han<l  were  fixed  it  would  drag  the  trunk  upwards,  as  m  climb- 
iT,o..  Its  lower  fibres  may  also  act  in  extraordiuary  inspiration 
when  the  arm  is  fixed,  as  is  seen  in  the  case  of  asthmatic  persons. 
It  is  snprdied  by  the  external  and  internal  anterior  thoracic  nerves. 
In  very  well-developed  subjects,  muscular  slips  are  not  "*equently 
found  lying  at  the  side  of  the  sternum  and  superficial  to  the 
pectorall  with  which  they  may  have  some  connection ;  but  they 
are  niore  frequently  continuous  with  the  sterno-mastoid  or  rectus 
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abdominis.  A  slip,  of  some  surgical  interest,  is  often  found  near 
the  axillary  border  of  the  muscle,  connecting  it  witb  the  biceps  or 
the  latissimus  dorsi. 

The  Axilla. 

[If  the  arm  is  well  drawn  from  the  side  the  boundaries  of  the 
axilla  or  armpit  will  be  readily  seen,  and  if  the  skin  has  not  been 
already  removed  from  the  posterior  boimdary  (latissimus  dorsi),  it 
should  now  be  turned  back.  The  strong  deep  fascia  will  be  seen 
stretching  from  the  pectoralis  to  the  latissimus  dorsi,  forming  the 
base  of  the  conical  space  known  as  the  axilla ;  and  the  student 
should  again  notice  that  it  is  impossible  to  thrust  the  finger  deeply 
into  the  space  so  long  as  the  fascia  is  stretched  by  the  extension  of 
the  arm,  but  that  when  the  arm  is  di-awn  to  the  side  the  finger 
enters  readily,  and  can  feel  the  axillary  artery  (if  injected),  and 
the  head  of  the  humerus.  The  lateral  cutaneous  branches  of  the 
intercostal  vessels  and  nerves  are  to  be  found  behind  the  border  of 
the  pectoralis  major,  by  carefully  dividing  the  fascia  parallel  to  the 
ribs.] 

Lateral  Cutaneous  Nerves  and  Vessels.— The  first  inter- 
costal nei-ve  has  no  lateral  branch,  but  six  lateral  branches  from  the 
upper  nerves  (from  2nd  to  7th)  will  be  found  appearing  at  the  side 
of  the  chest,  between  the  digitations  of  the  serratus  magnus,  and  are 
accompanied  by  corresponding  arterial  twigs.  Each  lateral  cuta- 
neous nerve,  except  that  of  the  second,  divides  into  anterior  and 
posterior  branches,  which  turn  forwards  to  the  pectoral  region  and 
backwards  over  the  latissimus  dorsi  respectively. 

The  lateral  cutaneous  branch  of  the  second  nerve  passes  down 
the  inner  side  of  the  arm  to  join  the  lesser  internal  cutaneous 
nerve,  or  nerve  of  Wrisberg,  and  is  hence  called  the  iidercosto- 
hiimerrd  nerve.  The  corresponding  branch  from  the  third  nerve 
usually  accompanies  and  joins  this.  These  last  must  be  found  at 
once  and  are  to  be  carefully  preserved  (Fig.  1 ,  24). 

[All  the  fat  is  to  bo  removed  from  tlie  axilla,  and  the  muscles 
cleaned  so  far  as  they  are  exposed.  Care  must  also  be  taken  not  to 
injure  the  following  structures  whilst  cleaning  them: — the  axillary 
vessels  (particularly  the  vein)  and  the  largo  nerves,  which  are  to 
the  outer  side  of  the  spaxje  ;  the  posterior  thoracic  nerve,  which  runs 
v(!rti(;ally  upcjn  th(i  serratus  magnus  ncsar  the  posterior  wall  of  thi' 
axilla,  giving  off  a  branch  to  each  digitation  of  the  muscle ;  the 
subscapular  vessels  at  the  outer  border  of  the  subsc-apularis ;  the 
long  thoi'acic  artery  near  the  lower  border  of  the  pectoralis  minor; 
and  the  three  subscapular  nerves  which  cross  the  space,  passing 
froTn  above  downwards  and  outwards.  Ouv.  or  two  of  the  numerous 
lymphatic  glands  should  also  be  preserved.] 
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The  Axilla  (Figs.  1  and  2)  is  a  conical  sjiace  between  the  chest 
and  upper  arm,  and  has  the  following  boundaries: — In  front,  the 
pectoralis  major,  the  pectoralis  minor,  the  clavicle,  subclavius,  and 
clavi-pectoral  fascia  ;  he.li.ind,  the  subscapularis,  latissimus  dorsi, 
and  teres  major  muscles,  with  the  body  of  the  scapula;  to  the 
inner  side,  the  serratus  magnus,  with  the  four-  upper  ribs  and 
intercostal  spaces;  and  to  the  outer  side,  the  coracoid  process,  the 
upper  part  of  the  humerus  and  the  coraco-brachiaUs  and  biceps 
muscles.     The  base  of  the  cone  has  ali-eady  been  seen  to  be  formed 
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Fig.  1.— The  axilla  (drawn  by  J.  T.  Graj'). 


1.  Cephalic  vein. 

2.  Pectorahs  major. 

3.  Deltoid. 

4.  Pectoralis  minor. 

5.  Long  thoracic  artery, 
(j.  Obliquus  extei-nus. 

7.  Alar  thoracic  artery. 
H.  SerratuH  magnus. 
9.  Median  nerve. 

10.  LatiHsimus  dorsi. 

11.  Axillary  artery. 

12.  Posterior  thoracic  nerve. 

13.  Coraco-briichialis. 

14.  Long  subscapular  nerve. 


15.  Ulnar  nerve. 

16.  Teres  major. 

17.  Internal  cutaneous  nerve. 

18.  Subscapularis. 

19.  Nerve  of  Wrisbei-g. 

20.  Subscapular  artery. 

21.  Biceps. 

22.  Middle  subscapular  nerve. 

24.  Intercosto-bumeral  nerve. 

26.  Basilic  vein  becoming  axillary 
vein,  held  aside  by  hooks. 

25.  Musculo-spiral  nerve. 
30.  Triceps. 
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by  the  axillary  fascia  stretched  between  the  anterior  and  posterior 
boundaiies,  and  the  apex  is  represented  by  a  triangular  interval 
between  the  clavicle,  the  upper  border  of  the  scapula,  and  the  first 
rib.  The  axillary  vessels  and  brachial  plexus  of  nerves,  entering 
at  the  apex,  lie  along  the  outer  boundary  of  the  space,  the  artery 
being  first  on  the  inner  side  of  the  nerve  cords,  then  between  them, 
and  the  vein  keeping  to  the  inner  side  of  the  artery,  whilst  most  of  the 
branches  of  the  artery  take  a  general  dii-ection  towards  the  thorax. 
Towards  the  inner  side  of  the  space,  and  imbedded  in  fat,  are  the 
glands,  ten  or  twelve  in  number,  which  receive  the  lymphatics 
from  (1)  the  fi'ont  of  the  chest  and  the  mamma,  (2)  the  abdomen  as 
low  as  the  umbilicus,  (3)  from  the  arm,  and  (4)  from  part  of  the 
back.  The  superficial  glands  lie  along  the  edge  of  the  pectoralis, 
and  the  deeper  ones  mostly  in  close  proximity  to  the  axillary 
vein,  but  others  are  found  at  the  back  of  the  axilla  along  the 
subscapular  vessels.  They  are  connected  above  with  the  deep 
cervical  glands. 

Oppoi-tunitj- is  to  be  taken,  before  any  further  dissection  is  made, 
to  expose  the  lower  part  of  the  axillary  artery  thoroughly,  as  that 
is  the  portion  of  the  vessel  to  which  a  ligature  is  most  easily 
applied.  It  should  be  noted  that  a  portion  of  the  subclavian  artery 
is  exposed  in  the  dissection  of  the  axilla. 

[The  clavicular  portion  of  the  pectoralis  major  is  to  be  divided 
vertically  about  its  middle  and  reflected,  without  injmmg  the 
cephalic  vein,  when  branches  of  the  acromio-thoracic  artery  and 
the  external  anterior  thoracic  nerve  will  be  seen  entering  its 
under  sm-face.  After  clearing  away  some  loose  cellular  tissue, 
the  coracoid  process  and  the  insei-tion  of  the  pectoralis  minor 
will  be  exposed,  with  the  costo-coracoid  membrane  above  the 
latter.] 

The  Costo-coracoid  Membrane  or  Clavi-Pectoral  fascia  is  a 

strong  fascia  consisting  of  two  layers,  which  embrace  the  subclavius 
muscle.    It  is  attached  above  to  the  two  lips  of  the  subclavian 


Fig.  2.— The  axilla  (from  MacliHo's  Surgical  Anatomy). 


A.  Axillary  vein. 

B.  Axillary  artery. 

1).  Subscapular  artery. 
C  Coraco-bracliialis. 
D.  Biceps. 
K.  Pectoralis  nuijor. 
P.  Pectoralis  minor, 
ti.  Serratus  niagnuB. 


g.g.  Axillary  fascia. 
H.  Latissimus  dorsi. 

L  Lymphatic  glands. 
K.  Subscapularis. 

Ii.  Median  ner\-e. 

M.  Ulnar  nerve. 

N.  Museulo-c^utaneous  nerve. 

O.  Musculo-si)iral  nerve. 
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groove  on  the  imcler  surface  of  the  clavicle,  internally  to  the  first 
rib,  aud  externally  to  the  coracoid  process.  The  two  layers  unite 
below,  forming  a  process  which  extends  to  the  upper  border  of  the 
pectoralis  minor,  where  it  splits  into  two  to  encase  that  muscle ; 
this  portion  of  the  clavi-pectoral  fascia  is  pierced  by  the  cephalic 
vein,  the  acromio -thoracic  vessels,  and  the  external  anterior 
thoracic  nerve,  and  assists  in  forming  the  sheath  of  the  axillary 
vessels. 

The  Subclavius  (Fig.  3,  5)  is  a  small  muscle  which  (irises  by  a 
tendon  from  the  first  rib  at  the  junction  of  bone  and  cartilage,  and 
is  inserted  into  the  groove  on  the  under  surface  of  the  middle  thii-d 
of  the  clavicle.  It  is  a  depressor  of  the  clavicle  aud  shoulder  gii-dle, 
and  is  supjjlied  by  a  special  branch  of  the  brachial  plexus  above 
the  clavicle,  derived  from  the  trunk  formed  by  the  junction  of  the 
fifth  and  sixth  cervical  nerves. 

The  sheath  of  the  axillary  vessels  is  derived  from  the  deep  cervical 
fascia,  and  is  strengthened  by  a  process  of  the  costo-coracoid 
membrane.    It  may  be  traced  into  the  arm,  fore-arm,  and  hand. 

[The  costo-coracoid  membrane  and  sheath  of  the  vessels  are  to 
be  carefully  removed  without  injmy  to  the  superior  and  acromio- 
thoracic  arteries,  and  the  axillary  artery  and  yem  and  brachial 
nerves  in  their  upper  part  are  to  be  cleaned.  This  dissection  will 
admit  light  into  the  upper  part  of  the  axilla,  and  allow  its  bouncl- 
aries  and  contents  to  be  better  studied.  The  remainder  of  the 
pectoraHs  major  is  then  to  be  divided  and  reflected,  to  expose  the 
pectoralis  minor  with  the  long  thoracic  artery  at  its  lower  border.] 

The  Pectoralis  Minor  (Fig.  3,  11)  lies  beneath  the  pectoralis 
major,  and  is  invested  on  both  surfaces  by  a  fascia  which  is 
attached  above  to  the  costo-coracoid  membrane,  and  below  to  the 
axUlary  fascia,  cHviding  the  axillary  space  into  two  compai-tments. 
It  arises  from  the  anterior  extremities  of  the  bony  portions  of  the 
third  foui'th,  and  fifth  ribs,  sometimes  also  from  the  second,  and 
from'the  intercostal  fascia;  and  is  inserted  into  the  inner  side  and 
upper  surface  of  the  coracoid  process  of  the  scapula,  aud  commonly 
also  into  an  inter-muscular  septum  between  it  and  the  coraco- 
brachialis.  It  crosses  the  axiUary  vessels  and  nerves  obbquely. 
and  is  said  to  divifle  the  artery  into  three  stages. 

Action.- Thi^  muscle  draws  the  coracoid  process  downwards, 
forwards,  and  inwards,  and  with  it  the  whole  scapular  arch, 
increasing  the  range  of  motion  of  the  upper  extremity  in  these 
directions.  It  is  also  an  extraordinary  muscle  of  inspiration  if  the 
coracoid  process  be  fixed. 
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It  is  supplied  by  the  internal  anterior  thoracic  nerve,  which 
perforates  it  to  reach  the  pectoralis  major. 

[The  pectoralis  minor  is  to  be  divided  two  inches  from  its  inser- 
tion when  the  axillary  vessels  and  nerves  will  be  fully  exposed  and 
must  be  cleaned.  The  small  nerve  emerging  from  between  the 
artery  and  vein,  and  entering  the  pectoralis  mmor,  is  the  internal 
anterior  thoracic] 

Pisr.  3. 


The  Axillary  Artery  (Figs.  3,  12  and  4,  6)  is  the  continuation 
of  the  subclavian,  and  extends  from  the  outer  border  of  the  first  rib, 


Fig.  3. — Deep  dissection  of  Uie  axilla  (from  Bonamy  and  Beau) 


1.  Clavicle. 

2.  Brachial  plexus. 

3.  Subclavian  vein. 
'1.  Trapezius. 

5.  SubclaviuB. 

G.  Serratus  magnus  (upper 

tion). 

7.  Acromio-tlioracic  vessels. 

H.  Clavicle. 

y.  Pectoralis  major. 

10.  Deltoid. 

11.  Pectoralis  minor. 


12.  Axillary  artery. 

13.  Subscapular  vessels. 

14.  Pectoralis  major. 

15.  Serratus  niaguus. 

10.  Median  nerve  (i)arlially 
digita-        18.  Axillary  vein. 

'20.  Biceps  and  coraco-bracl 

22.  Internal  cutaneous  nerv 

2^1.  Subscapularis. 

20.  Triceps. 

28.  Teres  major. 

30.  Tjatissimus  dorsi. 


seen). 

lialin. 
e. 
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opposite  the  middle  of  the  clavicle,  to  the  lower  border  of  the  inser- 
tion of  the  teres  major.  In  its  upper  part  it  is  placed  deeply  in  the 
axilla,  but  its  lower  portion  is  comparatively  superficial.  The 
artery  is  divided  into  three  parts,  the  first,  ahovt  ;  the  second, 
behind ;  and  the  third,  helow  the  pectoraHs  minor ;  but  it  should 
be  remembered  that  the  position  of  the  muscle  shifts  to  some 
extent  with  the  movements  of  the  scapular  arch,  and  that  its 
development  varies  considerably  in  different  subjects.  When  the 
pectoralis  minor  arises  fi'om  the  second  rib,  it  may  completely  cover 
the  upper  portion  of  the  artery. 

The  first  part,  of  small  extent,  runs  fi-om  the  outer  border  of  the 
first  rib  to  the  upper  border  of  pectoralis  minor.  It  has  ///  front 
the  pectoralis  major  muscle,  the  costo-coracoid  membrane  and  the 
acromio-thoracic  artery,  and  is  crossed  by  the  cephalic  vein  and  by 
the  external  anterior  thoracic  nerve;  behind,  it  has  the  fii-st  inter- 
costal space  and  second  rib,  with  the  first  and  second  digitations  of 
the  serratvis  magnus  and  the  posterior  thoracic  nerve  ;  to  its  inner 
side  are  the  axiUary  vein,  lymphatics,  and  the  internal  anterior 
thoracic  nerve,  and  to  the  outer  are  the  large  cords  of  the  brachial 
plexus.  This  part  of  the  artery  generally  gives  off  two  branches, 
the  Superior  Thoracic  and  Acromio-Thoracic. 

The  svcond  part  (behind  the  pectoralis  minor)  has  in  front  the 
pectoralis  major  and  the  pectoralis  minor ;  behind  is  a  cellular  space 
with  the  inner  and  posterior  cords  of  the  brachial  plexus ;  to  its 
inner  side  are  the  vein  and  the  lower  part  of  the  imier  cord ;  and  on 
the  Older  side  are  the  coracoid  process,  the  coraco-brachialis,  and 
the  outer  cord  of  the  plexus.  The  branches  of  this  part  of  the 
artery  are  the  Long  Thoracic  and  the  Alar  Thoracic. 

The  third  part  (from  the  lower  border  of  the  pectoralis  minor  to 
the  lower  border  of  the  teres  major)  has  in  front  the  pectoraUs 
major,  the  inner  head  of  the  mecHan  nerve,  the  large  mternal 
cutaneous  nerve,  and  the  outer  brachial  vena  comes  crossing  at  a 
variable  point  to  join  the  inner:  below  the  lower  border  of  the 
pectoralis  major  the  artery  is  subcutaneous;  behind,  it  hes  upon 
the  lower  part  of  the  subscapularis,  the  tendon  ot  the  latissimus 
dorsi,  and  a  small  portion  of  the  teres  major  muscle,  with  the 
musculo-spiral  and  the  circumflex  nerves ;  to  its  inner  side  the 
axillary  vein  (formed  by  the  junction  of  the  ba-sihc  vein  ^^ath  the 
ven^e  comites  of  the  brachial  artery),  the  inner  head  of  the  median 
nerve  (for  a  short  distance),  the  ulnar,  and  the  lesser  mternal 
cutlneous  (Wrisberg)  nerves;  to  the  onter  side  i.  the  «n-aco- 
WMs  muscle,  with  the  outer  head  of  the  median  at  first,  bul 
lower  down  the  entire  nerve,  and  also  the  extei-nal  cutaneous  nervt 
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until  it  pierces  the  coraco-brachialis.  The  branches  of  this  portion 
are  the  Subscapular,  Anterior  Cii-cumflex,  and  Posterior  Circum- 
flex, all  of  which  usually  arise  near  the  lower  border  of  the 
subscapularis. 

Branches  of  the  Axillary  Artery  (Fig.  4). 

1.  The  sujH'rior  thoracic  (3)  is  a  small  branch  supplying  the  side 
of  the  chest  about  the  iirst  and  second  ribs,  and  anastomosing  with 
the  internal  mammary  and  intercostal  arteries. 

2.  The  acromio-thoracic  {thoracica-humerana ;  thoracic  axis)  (i) 
is  a  large  branch  which  arises  from  the  artery  immediately  above 
the  pectoraHs  minor,  and  after  reaching  the  upper  border  of  the 
muscle,  pierces  the  costo-coracoid  membrane  and  divides  into  four' 
branches.  One  [thoracic)  runs  forward  to  supply  the  sen-atus 
magnus,  intercostals,  and  pectoralis  muscles ;  a  second  [acromial) 
passes  outwards  to  the  acromion  process  and  shoulder,  anastomosing 
with  the  posterior  circumflex  and  suprascapular  ;  a  third  [humeral] 
downwards  in  the  groove  between  the  pectoralis  major  and  deltoid 
by  the  side  of  the  cephalic  vein  ;  and  a  fourth  [cJaviciilar)  upwards 
to  the  clavicle  and  subclavius. 

3.  The  long  thoracic  (5)  runs  along  the  lower  border  of  the  pecto- 
ralis minor  to  the  side  of  the  chest,  where  it  suppHes  the  mamma, 
and  is  hence  sometimes  called  the  external  mammary  artery.  It 
anastomoses  with  the  internal  mammary,  intercostal,  acromio- 
thoracic,  and  subscapular  arteries.  A  separate  external  mammary 
artery  often  exists  in  females,  parallel  with  but  external  to  the  long 
thoracic,  and  assists  in  supplying  the  breast. 

4.  The  alar  thoracic  (3)  are  twigs  of  siipply  to  the  axillary  glands, 
seldom  arising  directly  from  the  axillaiy,  but  generally  from  its 
branches. 

5.  The  sithscapular  (15)  is  a  large  branch  which  runs  along  the 
lower  border  of  the  subscapularis  muscle  to  the  side  of  the  chest 
with  the  long  subscapular  nerve,  to  sujiply  the  serratus  magnus, 
the  intercostal  spaces,  and  the  scapiila  and  its  muscles ;  anasto- 
mosing with  the  intercostals,  long  thoracic  and  scajjular  arteries. 
An  inch  or  less  from  its  origin  this  artery  gives  oS  a  large  branch, 
the  doraalis  scupulcv  (17),  which  winds  round  the  lower  border  of  the 
subscajndaris  muscle,  grooving  the  axillary  border  of  the  scapula, 
and,  after  giving  a  ventral  branch  called  the  infra-scapular,  dis- 
appears through  a  triangular  interval,  bounded  (as  seen  from  the 
front)  by  the  long  head  of  the  triceps,  the  teres  major,  and  the 
subscapularis.  The  terminal  branch  of  the  subscapular  runs  to  the 
angle  of  the  bone  and  anastomoses  with  the  termination  of  the 
posterior  scapular  artery. 
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6  The  anterior  circumflex  is  a  small  branch  winding  around  the 
neck  of  the  humerus  beneath  the  coraco-hrachialis  and  biceps, 
which  it  supplies,  giving  also  an  ascending  branch  up  the  bicipital 
groove  to  the  shoulder- joint. 

7  The  posterior  circumflex  (12)  is  larger  than  the  anterior,  and 
winds  behind  the  neck  of  the  humerus  with  the  circumflex  nerve  to 
supply  the  deltoid,  passing  thi-ough  a  quadrilateral  space  bounded 


Pi„  4  —The  axillary  artery  and  its  br 
^'  removed  (drawn  by 

1  Acromio- thoracic  artery. 

2.  Costo-coracoid  membrane  with  cut 

axillary  vein.        ,  , 

3.  Superior  thoracic  and  alar  thoracic 

arteries. 

4.  Cephalic  vein. 

5.  Long  thoracic  artery. 

6.  Axillary  artery. 

7   Pectoralis  mmor  (cut). 

8.  Musculo-cutaneous  nerve. 

9,  Pectoralis  major  (cut). 

10.  Median  nerve. 

11.  SerratuH  magnus. 

12  Posterior  circumflex  artery. 


■anches,  the  pectoral  muscles  being 
G.  E.  L.  Pearse). 
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Posterior  thoracic  nerve. 

14.  Pectoralis  major. 

15.  Subscapular  art«ry. 

16.  Ulnar  nerve. 

17  Dorsalis  scapula;  artery. 

18  Internal  cutaneous  nerve. 

19  Circumflex  nerve  (drawn  down 

20  Nerve  of  Wrisberg  jonied  I 

intercosto-lnuneral  nerve. 

21  External  anterior  thoracic  ner\ 

The  internal  anterior  thora< 
should  be  shown  emergi 
between  the  axillary  arte 
and  vein. 
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(as  seen  in  front)  bj^  the  teres  major,  subscapularis,  long  head  of 
the  triceps,  and  the  neck  of  the  humerus.  It  also  supplies  branches 
to  the  shoulder- joint,  the  greater  tuberosity  of  the  humerus  and 
the  acromion.  It  anastomoses  with  the  anterior  circumflex,  the 
supra-scaprdar,  the  sui^erior  profunda,  and  acromio-thoracic. 

The  Axillary  Vein'(Pig.  3,  i8)  lies  to  the  inner  side  of  the  artery. 
It  is  formed  by  the  junction  of  the  basilic  vein  with  the  vena;  comites 
of  the  brachial  artery,  usually  near  the  upper  border  of  the  teres 
major,  and,  having  received  tribiitaries  corresponding  to  the 
branches  of  the  axillary  arter_y,  and  the  cephalic  vein  immediately 
below  the  clavicle,  it  reaches  the  outer  border  of  the  first  rib  and 
becomes  the  subclavian.  It  is  intimately  related  to  the  axillary 
lymphatics. 

Brachial  Nerves  (Fig.  5). — The  large  cords  of  the  brachial 
plexus  are  derived  from  the  anterior  branches  of  the  5th,  6th,  7th, 
Sth  cervical  and  the  greater  jjart  of  the  1st  thoracic  nerves,  which 
make  theu-  apjaearance  in  the  posterior  triangle  of  the  neck,  receiv- 
ing usually  a  commimicating  branch  siiperiorily  from  the  4th 
cervical,  and  occasionally  one  below  from  the  2nd  thoracic  nerve 
(Part  IV.).  The  nerves  coalesce  and  divide  again  in  a  variable 
manner  (see  Posterior  Triangle  of  the  Neck),  but  the  resiilt  is  that 
they  enter  the  axilla  as  three  cords,  lying  to  the  outer  side  of  the 
first  part  of  the  axillary  artery.  The  posterior  and  internal  cords 
then  pass  behind  the  second  stage  of  the  vessel,  the  latter  con- 
tinuing its  course  to  reach  the  inner  side,  while  the  outer  cord 
remains  external;  and  the  several  branches  derived  from  these 
trunks,  and  now  to  be  examined,  more  or  less  sm-roimd  the  artery 
in  its  third  part.  The  plexus  consists  occasionally  of  only  two 
cords,  when  it  enters  the  axilla;  in  which  case  a  third  cord  is 
formed  below  the  clavicle  by  the  luiion  of  branches  derived  from 
these  two  cords. 

/  Outer  cord  .    .    .   „  ,       ,     .    .  ,, 

From  4lh,  5th,  (Externa  anterior  thoracic. 
6th,  and  7th  cer-l  Ex  ernal  cutaneous, 
vical  nerves.  °^  median. 


Brachial  plexus  formed  by 
Sth,  (ith,  7tli,  Bth  cer- 
vical, and  1st  thoracic 


Liner  cord  f  ^"terna!  anterior  thoracic. 

From  Bth  'ccrvi- J  ^'V'*'''  ^^'^^'^  median, 
cal  and  1st  thor-  !  V  l""''^'' 


nerves,  with  communi-  ;         .  '  i  Internal  cutaneous 

eating    branch     above       '^'^"^  neives.      ^  [ 
from  'Itli  cervical  . 


'•Lesser  internal  cutaneous. 

,  Three    subscaiiular  nerves 
Posterior  cord  .    .       (5th,  Otli,  7th,  and  8th  c). 
From  5tli,  Otli,  I  Musculo-spiral  ((ith,  7th,  and 
7th,  and  8tli  cer-  "i     Sth  c.  nerves  and  5th  c. 
vical  nerves.       I     and  1st  th.). 
\  \  Circumflex  (5tli  and  6th  c). 

C  2 
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The  several  hranches  are  to  be  thoroughly  identified,  and  their 
relations  to  the  vessels  ascertained  {vida  Axillary  Abteky)  ;  but 
the  description  of  the  majority  of  them  is  more  conveniently  taken 
at  a  later  stage  of  the  dissection. 

The  Ea-ieriiitl  aiderior  thoracic  verve  (Eig.  6,  ii)  is  a  small  branch 
derived  fi-om  the  outer  cord,  going  to  the  imder  surface  of  the 
clavicular  and  upper  sternal  portion  of  the  pectorahs  major,  which 
it  supplies.  It  pierces  the  costo-coracoid  membrane,  and  crosses 
the  first  stage  of  the  axillary  artery. 

The  Internal  anterior  thoracic  nerve  (Pig.  (3,  lo)  is  a  small  branch 
fi-om  the  inner  cord,  which  passes  between  the  axillary  ai-tery  and 


Fig.  5. 


1  Tlioracic 


the  preceding  nerve,  sends  a  twig  tmou^n  m« 

the  lower  part  of  the  pectorahs  major.  ,,osterioi 

The  CiLnfle.  (Fig.  4,  ig)  is  a  large  « j  ^^t^^^^^^ 
cord,  and  Ues  behind  the  axillary  ai-tery  for  a  shoitdistauc^^ 


Pig.  5._Diagrara  of  the  brachial 

P.  Nerve  to  rhomboid. 

Pt.  Posterior  thoracic. 

Ss.  Supra-scapvilar. 

Sc.  Nerve  to  stibclavius. 
Mc.  MuBculo-cutaneouB. 

M.  Median.  . 
Eat.  External  anterior  thoracic. 
Uss.  Superior  subscapuUir. 


plexus  (Clement  Lucas). 

Lss.  Middle  and  inferior  subsca 
pular. 
C.  Circumflex. 
Ms.  Musculo-spiral. 
U.  Uhiar. 

Ic.  Liternal  cutaneous. 
Lie.  Lesser  cutaneous, 
lat.  Internal  anterior  thoracic. 
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it  then  to  acoompany  the  posterior  circumflex  artery  through  the 
quacb-ilateral  space  ah-eady  described,  and  winding  round  the 
humerus  to  supply  the  deltoid,  teres  minor,  shoulder  joint,  and 
integument,  to  which  it  will  be  subsequently  traced. 

Three  Suhscapular  nerves  (Fig.  6,  27,  28,  29)  are  derived  from  the 
posterior  cord.  The  long,  or  middle,  subscapiilar  nerve  is  seen  at 
the  lower  border  of  the  subscapularis  muscle  accompanying  the  sub- 
scapular artery,  and  ends  in  the  latissimus  dorsi.  The  two  phorter 
subscapular  nerves  will  be  better  dissected  when  the  arm  is  removed ; 
the  upper  enters  the  subscapularis,  the  lower  the  subscapularis  and 
teres  major  muscles. 

The  Posterior  or  long  thoracic  nerve  (external  respiratory  of  Bell) 
(Fig.  6,  16)  lies  upon  the  serratus  magnus,  giving  off  a  twig  to 
each  seiTation.  It  is  a  supra- clavicular  branch  of  the  brachial 
plexus,  derived  from  the  fifth,  sixth  and  seventh  cervical  nerves,  and 
descends  behind  the  brachial  cords  and  axillary  vessels  to  its 
distribution. 

The  Serratus  Magnus  (Fig.  6,  32)  covers  the  side  of  the  chest, 
arisiny  by  nine  digitations  from  the  outer  surfaces  of  the  eight  or 
nine  upper  ribs  and  from  the  intercostal  fascia,  the  first  digitation 
being  attached  to  the  first  and  second  ribs  (joining  on  the  latter 
the  second  digitation)  and  to  a  fibrous  arch  bridging  the  first 
intercostal  space.  The  fibres  have  a  general  direction  backwards 
to  a  special  area  upon  the  ventral  surface  of  the  scapula  bordering 
the  vertebral  margin,  where  they  are  inserted,  the  first  two  digita- 
tions uniting  to  form  a  thicker  portion  which  is  attached  to  the 
upper  angle,  while  the  last  four  or  five  (the  lower  three  of  which 
interdigitate  with  the  external  oblique  muscle  of  the  abdomen) 
form  a  still  larger  bundle,  corresponding  to  the  broader  jjortion  of 
the  area  adjoining  the  inferior  angle  of  the  scaprUa,  the  inter- 
mediate portion  having  a  slender  attachment  to  the  vertebral 
border  of  the  scapula  between  the  thick  upjier  and  lower  attach- 
ments. 

Action. — The  muscle  as  a  whole  draws  forward  the  scapula  and 
with  it  the  whole  of  the  shoulder  girdle,  the  centre  of  tho  move- 
ment being  at  the  sterno-clavicular  joint.  The  lower  digitations 
acting  alone  draw  forward  the  lower  angle  of  the  scai)ula,  and  so 
rotate  tho  glenoid  cavity  upwui-ds  and  aid  in  the  elevation  of  the 
arm,  this  motion  occurring  at  the  acromio-clavicular  articulation. 
The  muscle  has  no  influence  upon  the  respiratory  movements.  Its 
essential  uses  are  in  reaching,  pushing  or  striking  in  a  forward 
direction,  and  in  raising  tho  arm.  With  the  rhomboids,  it  keeps 
tho  vertebral  border  of  the  bone  appUed  to  the  chest  wall. 
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TRK  AXILLA. 


jTig.  (3. — The  uerves  of  the  iixilL 

1.  Scalenus  medius. 

2.  ScalenuK  luiticiis. 

3.  Cord  formed  by  5th  luid  6th  cer- 

vical nerves. 

4.  7th  cervical  nerve. 

6.  Suprascapular  nerve. 

0.  Subclavian  artery  (cut). 

7.  Insertitn  of  suhclavius. 

8.  Cord  formed  by  8th  cervical  and 

1st  thoracic  nerves. 

9.  Pectoralis  major  (rellected). 

10.  Internal  anterior  thoracic  nerve. 

11.  External  anterior  thoraiic  nerve. 

12.  Origin  of  suhclavius. 

13.  PectoraliK  minor  (reflected). 

14.  Internal  cutaneous  nerve. 

15.  Axillary  artin-y  (oit). 

16.  PoBterior  tlioracic  nerve. 


(from  Hirschfeld  and  Leveille). 

17.  Musculo-cutaneous  nerve. 

18.  Origin  of  pectoralis  minor. 

19.  Median  nerve. 

20.  Nerve  of  Wrisberg. 

21.  Coraco-brachialis. 

22.  lutercosto-humeral  nerve. 

23.  Ulnar  nerve. 

24.  Subscapularis. 

25.  Brachial  artery. 

20.  Lateral  cutaneous  branch 
intercostal  nerve. 

27.  Middle  subscapular  nerve. 

28.  Short  subscapular  nerve. 

29.  Long  subscapular  nerve. 

30.  Pectoralis  major  (cut). 

31.  Basilic  vein. 

32.  SerratuB  nnignus. 
83.  LatiBsimus  dorsi. 


LA.TISSIMUS  AND  TERES  MUSCLES. 
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Fig.  7. 


liisrrtions  of  the  Latissimns  Bvrsi  and  Teres  3£aJoi:—The  upper 
part  of  the  latissimiis  winds  over  the  lower  angle  of  the  scapula, 
which  it  envelopes  in  a  sort  of  fold,  and  ends  in  a  broad,  thm 
tendon,  which  passes  in  fi'ont  of  the  teres  major  to  be  inserted  into 
the  bottom  of  the  bicipital  groove  of  the  humerus.  As  ui  the  case 
of  the  lower  portion  of  the  pectoraUs  major,  the  fibres  of  the  muscle 
are  twisted  so  that  those  which  were 
highest  at  their  origin  are  lowest 
at  their  insertion,  and  vice  versa; 
it  is  the  narrowest  .of  the  three 
tendons  inserted  into  the  bicipital 
groove. 

The  teres  major  passes  behind  the 
tendon  of  the  latissimus  dorsi,  and 
is  inserted  into  the  inner  or  posterior 
edge  of  the  bicipital  groove  oppo- 
site the  pectoralis  major,  being 
separated  by  a  bm-sa  from  the 
insertion  of  the  latissimus. 

Opportunity  should  be  taken, 
when  the  clavicle  is  divided  by  the 
dissector  of  the  neck,  to  trace  the 
axillary  nerves  to  their  origins  and 
to  study  the  brachial  plexus,  the 
description  of  which  is  given  with 
the  "  Posterior  Triangle." 


Fig.   7. — Supei-ficial   dissection   of  the 
arm  (from  Hirsclifeld  and  Leveille). 

1.  Acromial    nerves    from  superficial 

cervical  jilexus. 

2.  Nerve  of  Wrisberg. 
'6,  3.  Circumflex  nerve. 

'1.  Intercosto-lmmeral  nerve. 

5.  Cephalic  vein. 

6.  Internal  cutaneous  branch  of  nius- 

culo-spiral  nerve. 

7.  7.  External   cutaneous    branches  of 

musculo-s])iral  nerve, 
b.  Interniil  cutaneous  nerve. 
0.  External  cutaneous  nerve. 

10.  Basilic  vein. 

11.  Radial  vein. 

12.  Ulnar  veins. 

14.  Median  vein  dividing  into  median- 
basilic  and  median-cephalic  veins, 
and  joined  by  the  deep  median. 
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The  Front  of  the  Upper  Arm. 

[An  incision  is  to  be  made  down  the  front  of  the  arm  to  a  point 
three  inches  below  the  bend  of  the  elbow,  where  it  is  to  be  joined 
by  a  transverse  cut  half  round  the  fore-arm,  and  the  skin  is  to  be 
reflected  on  each  side  for  a  couple  of  inches,  to  allow  of  the  dissection 
of  the  superficial  nerves  and  veins.  The  intercosto-humeral  nerve 
supplies  the  inner  and  posterior  part  of  the  ai-m  in  the  upper  half. 
The  veins  of  the  arm  are  very  variable,  and  the  best  way  of  dis- 
sectino-  them,  therefore,  will  be  to  follow  both  basilic  and  cephalic 
veins  "down  to  the  elbow,  and  to  trace  out  theii-  tributaries.  The 
internal  cutaneous  nerve  will  be  found  near  the  basilic  vein,  and 
internal  to  it  the  nerve  of  Wrisberg,  the  intercosto-humeral,  and 
the  ijiternal  cutaneous  of  the  musculo-spiral.  With  the  median 
cephalic  vein  is  the  external  cutaneous  nerve,  above  and  outside 
this  are  two  external  cutaneous  branches  of  the  musculo-spiral;  and 
near  the  deltoid  may  be  seen  some  twigs  of  the  cii-cumflex  nerve. 
The  deep  fascia  is  not  to  be  removed.] 

The  Internal  Cixtaneous  Nerve  (Fig.  7,  8)  is  to  be  followed 
out  from  the  inner  cord  of  the  plexus  to  the  fore-ann.  It  lies  at 
first  in  front  or  to  the  inner  side  of  the  axillary  artery,  and  then, 
piercing  the  deep  fascia  about  the  middle  of  the  ai-m,  at  or  near 
the  point  at  which  the  basilic  vein  enters,  it  runs  in  front  of  the 
inner  condyle  and,  subdividing,  sends  branches  both  over  and 
under  the  median  basilic  vein  to  the  inner  side  of  the  fore-ann.  A 
posterior  branch  winds  above  the  inner  condyle  to  the  back  of  the 

fore -arm.  „  ttt  ■  -u 

The  Lesser  Internal  Cutaneous  Nerve  (Nerve  of  Wrisberg; 
(Fig.  7,  2),  after  joining  with  the  intercosto-humeral  nerve,  pierces 
the  fascia  'at  a  variable  point,  and  suppUes  the  lower  thii-d  of  the 
inner  side  of  the  upper  arm  behind  the  internal  cutaneous  nerve. 
It  is  not  always  present. 

The  Internal  Cutaneous  Branch  of  the  Musculo-spiral 
Nerve  (Fig.  7,  6)  appears  on  the  inner  side  of  the  upper  arm. 


Fies.  8  and  9. -Superficial  and  deep  dissection  of  the  front  of  the  fore-arm 
(from  Maolise's  Surgical  Anatomy). 

A.  Biceps.  J-  Ulnar  iirterj'. 

a.  Tendon  of  biceps.  K-  Fascia  of  fore-arm. 

!l.  Bicipital  fascia.  L-  Annular  ligament 

n   Basilic  vein  M.  Flexor  carpi  radialis. 

g;  Mai  ariery.  N.  Flexor  subliniis  digitorum. 

D.  Median  nerve.  O.  Flexor  longus  pollicis. 

E.  Median-basilic  vein.  P.  Palniaris  longus. 

F.  Ulnar  nerve.  Q-  flexor  carp,  uln.^ns. 

G.  Cephalic  vein.  R.  Pronator  rad.i  teres. 

H.  Ul'iar  artery.  S.  Supinator  longus. 

I.  Radial  artery. 


THE  MEDIAN  CEPHALIC  VEIN. 
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below  the  teres  major,  and  is  distributed  to  the  inner  and  back 
jiavt  of  the  arm. 

The  Median  Vein  (Fig.  7,  14),  arising  in  a  plexus  above  the 
wrist,  runs  up  the  centre  of  the  fore-arm,  and  after  receiving  a 
deep  vein  (profunda)  divides  just  below  the  elbow  into  two  branches, 
the  median  basilic  and  median  cephalic,  which  pass  obliquely  inwards 
and  outwards  respectively,  to  assist  in  forming  the  basilic  and 
cephalic  veins.  The  profunda  vein  pierces  the  deep  fascia  near  the 
bend  of  the  elbow  to  join  the  median  near  its  point  of  bifurcation, 
and  forms  a  communication  between  the  veiue  cumitcs  of  the  ulnar 
artery  and  the  superficial  veins,  the  direction  of  the  cm-rent  of 
blood  varying  in  different  subjects. 

The  Anterior  and  Posterior  Ulnar  Veins  (Fig.  7,  12)  end  on 
the  inner  side  of  the  fore-arm  in  a  single  trunk,  which  unites  with 
the  median  basilic  to  form  the  basilic  vein. 

The  Basilic  Vein  (Fig.  7,  10)  runs  up  the  inner  side  of  the 
arm  to  about  its  middle,  where  it  pierces  the  deep  fascia  and  is  con- 
tinued up  into  the  axillary  vein,  receiving,  at  a  variable  pomt,  the 
venee  comites  of  the  brachial  artery.  To  the  inner  side  of  the 
basiUc  vein,  and  about  an  inch  above  the  condyle,  is  a  lymphatic 
gland  of  small  size,  which  receives  lymph  from  the  inner  part  of  the 
hand  and  fore-arm. 

The  Radial  Vein  (Fig.  7,  11)  ascends  on  the  outer  side  to  join 
the  median  cephalic  and  form  the  Ceplialic  Vein  (5),  which  passes 
lip  the  outer  side  of  the  biceps,  and  then  between  the  pectoralis 
major  and  the  deltoid;  it  has  already  been  traced  to  its  ter- 
mination in  the  axillary  vein  close  to  the  outer  border  of  the 
first  rib. 

The  Median  Basilic  Vein  (Fig.  8,  B.)  has  important  relations, 
since  it  Kes  superficial  to  the  brachial  artery,  and  crosses  over  or 
imder  the  internal  cutaneous  nerve.  It  is  usually  selected  for 
venesection  on  account  of  its  size.  Somo  protection  is  afforded  to 
the  artery  beneath  by  the  interposition  of  the  bicipital  or  semi-lunar 
fascia,  a  tendinous  expansion  from  the  biceps  (Fig.  0,  a). 

The  Median  Cephalic  Vein  is  usually  of  smaller  size  and 
crosses  the  tendon  of  the  biceps,  (jIoso  to  the  outer  side  of  which,  and 
beneath  the  vein,  the  Musculo-cutaneous  Nerve  (Fig.  7,  g) 
pierces  the  fascia  and  divides  into  its  anterior  and  posterior  branches 
to  the  fore-aim.  The  two  external  cutaneous  branches  of  the  M usculo- 
sjiiral  nerve  appear  in  the  line  of  the  extei'nal  intermuscular  septum 
close  to  the  insertion  of  the  deltoid,  the  up])or  and  smaller  one 
accompanying  the  cephalic  vein  to  the  upper  and  outer  part  of  tlie 
front  of  the  fore-arm  :  the  lower  and  larger  one  running  behind  the 


26 


FRONT  OF  THE  UPPER  ARM. 


external  condyle  of  the  humerus  and  supplying  the  skin  on  the 
posterior  and  outer  part  of  the  fore-arm  as  far  as  the  wrist. 

The  cutaneous  hranches  of  the  circumflex  nerve  emerge  from 
beneath  the  posterior  border  of  the  deltoid,  and  supply  the  integu- 
ment over  the  lower  third  of  that  muscle. 

The  Deep  Fascia  of  the  arm  is  sufficiently  seen  in  following 
the  superficial  vessels  and  nerves.  It  is  continuous  with  the  fascia 
of  the  axiUa  and  fore-arm,  and  is  attached  to  the  supra- condylar 

ridges  of  the  humerus,  forming 
Fig.  10.  the  external  and  internal  inter- 

muscular septa,  which  give 
attachment  to  muscular  fibres. 
The  intmial  inter niiucukir  sep- 
tum is  the  stronger,  and  is 
pierced  by  the  ulnar  nerve  and 
the  iufeiior  profunda  and  anas- 
tomotic arteries.  The  txternal 
is  pierced  by  the  musculo-spii-al 
nerve  and  the  terminal  branch 
of  the  superior  profunda  artery. 

[The  muscles  of  the  fi-ont  of 
the  arm  are  now  to  be  cleaned 


Fig.  10.— Muscles  of  the  front  of 
the  upper  arm  (from  Bonamy 
and  Beau). 

1.  Coraco-chivicular  ligameut. 

2.  Ckwicle. 

3.  Acromio-cla-i'icular  ligament. 

4.  Coracoid  process. 

5.  Coraco-acromial  ligameut. 

6.  Peotoralis  minor. 

7.  Head  of  humerus  endosed  in 

capsule  of  shoulder-joint. 

8.  Coraco-brachiahs. 

9.  Long  head  of  biceps. 

10.  Subseapuhvris. 

11.  Pectoralis  major  (cut). 

12.  Short  head  of  biceps. 

13.  Deltoid  (cut). 

14.  Latissimus  dorsi  and  teres  major 

combined. 

15.  Tendon  of  biceps. 

16.  Long  head  of  triceps. 

17.  Supinator  longus. 

18.  Inner  head  of  triceps. 
20.  Bi-acliiahs  anticr.s. 
22.  Bicipital  fi'.scia. 

24.  Pronator  radii  teres. 


THE  BICEPS. 
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together  with  tlie  vessels  and  nerves,  but  the  fascia  on  the  upper  part 
ofthe  muscles  of  the  fore-arm  need  not  be  disturbed,  and  care  must 
be  taken  not  to  displace  the  vessels  and  nerves  from  their  natui'al 
positions.] 

The  Biceps  (Fig.  10,  9,  12)  is  the  superficial  nnisclo  of  the  upper 
ami  and  arises  by  two  heads,  which  generally  unite  in  the  upper 
third  of  the  arm,  but  occasionally  remain  distinct  nearly  to 
their  insertion.  The  loug  or  dutcr  head,  not  to  be  fully  traced  at 
present,  arises  within  the  capsule  of  the  shoulder-joint  from  the 
top  of  the  glenoid  cavity,  and  from  the  glenoid  ligament.  The 


Fig.  11. 


tendon  traversing  the  joint  and  enclosed  in  a  tube  of  synovial 
membrane,  enters  the  bicipital  groove  of  the  humerus,  and  is  seen 
to  emerge  from  the  capsular  ligament  and  lie  upon  the  tendon  of 
the  latissimus  dorsi,  and  between  the  insertions  of  the  pectoralis 
major  and  teres  major  muscles.    The  short  or  inner  head  (trises 


Pig.  11. —  riiagraminafcic  Ke;;tioii  of  slionlder  Uirougli  bicipital  groove  (W.  A.). 


1.  Deltoid. 

2.  Acromion. 

3.  Subacromial  Ijursa. 

4.  trlonoid  liirameiit. 

•5.  Capsule  of  Blioulder  joiut. 

0.  Cilenoid  cavity. 

7.  TjOMg  tendon  of  bicepH. 
R.  filenoid  ligament. 


9.  Synovial  menibrano  lining  capsule 
and  ensheatliing  biceps  tendon. 

10.  Inner  fold  of  capsule  and  synovial 

membrane. 

11.  Extra-articular  portion  of  biceps 

tendon. 

12.  Humerus. 
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from  the  tip  of  the  coracoid  process  of  the  scapula,  in  commoi 
with,  but  to  the  outer  side  of,  the  coraco-brachialis,  and  the  t\\' 
heads  unite  to  form  a  large  fleshy  belly.  The  fibres  converge  to  a 
broad  tendon,  from  which  is  given  off,  immediately  above  the 
elbow-jouit,  an  expansion,  the  bicipital  or  seiiii/anar  fascia,  re- 
ceiving superficial  fibres  from  both  heads,  and  inserted  into  the 
fascia  on  the  upper  and  inner  part  of  the  fore-arm  (22).  This 
would  have  to  be  divided  in  order  to  follow  the  tendon  of  the 
biceps  (15),  which  passes  deej)ly  to  be  inserted  into  the  i)osteiior 
border  of  the  bicipital  tubercle  of  the  radius,  a  bursa  being  placed 
between  the  tendon  and  the  smooth  anterior  surface  of  the  tubercle. 
It  will  be  seen  in  a  later  dissection.  The  tendon  becomes  flattened 
near  its  insertion,  and  is  twisted  so  that  its  vider  edge  becomes 
avierior.  The  chief  action  of  the  biceps  is  to  supinate  the  fore-aim 
and  to  flex  it  upon  the  upper  aim,  the  radius  then  representing  a 
lever  of  the  third  order.  The  long  head  slightly  abducts  and 
flexes,  the  short  head  adducts  and  flexes  the  humerus.  It  is 
supplied  by  the  musculo -cutaneous  nerve. 

The  Coraco-brachialis  (Fig.  10,'  8)  arises  from  the  tip  of  the 
coracoid  process,  in  common  with,  but  to  the  inner  side  of,  the 
short  head  of  the  biceps,  from  the  tendinous  upper  part  of  which  it 
also  takes  origin;  and  some  of  its  innermost  fibres  are  usually 
derived  from  an  intermuscular  septum  connecting  it  with  the 
pectoralis  minor.  It  is  pierced  by  the  musculo-cutaneous  nerve, 
which  has  previously  given  off  branches  for  its  supply,  and  is 
inserted  into  the  inner  side  of  the  shaft  of  the  humerus  about  its 
middle,  opposite  the  insertion  of  the  deltoid,  and  into  a  process  of 
deep  fascia  continuous  below  with  the  internal  intermuscular  sep- 
tum, and  extending  upwards  as  far  as  the  head  of  the  humerus. 
It  is  a  flexor  and  adductor  of  the  humerus. 

The  Brachialis  anticus  (Fig.  14, 11)  arises  from  the  fi-ont  of  the 
shaft  of  the  hiunerus  in  its  lower  half;  and  the  fibres  have  also  an 
extensive  attachment  to  the  front  of  the  internal  intermuscular 
septum,  and  a  smaller  one  to  the  upper  part  of  the  external  inter- 
muscular septum  ;  the  origin  is  bifid  above,  the  two  slips  embracing 
the  insertion  of  the  deltoid.  It  is  inserted  into  a  rough  triangular 
impression  on  the  front  of  the  coronoid  process  of  the  ulna.  It 
covers  the  front  of  the  capsule  of  the  elbow-joint,  and  is  intimately 
connected  with  the  anterior  ligament.  A  considerable  portion  of 
the  muscle  appears  superficially  on  the  outer  side  of  the  arm 
between  the  biceps  and  triceps,  but  it  is  covered  in  front  by  the 
biceps,  and  is  overlapped  below  by  the  supinator  loiigus,  extensor 
carpi  radialis  longior,  and  pronator  radii  teres.    It  is  the  direct 
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flexor  of  the  fore-arm  upon  the  tipper  arm,  and  is  supplied  by  both 
the  musculo-cutaneons  and  the  musoulo-spiral  nerves. 

The  Brachial  Artery  (Figs.  1 2  &  1 3)  is  the  direct  continuation  of  the 
axillary,  and  extends  from  the  lower  border  of  the  teres  major  to  its 
point  of  bifurcation  into  radial  and  iilnar  arteries,  at  the  level  of  the 
jrmction  of  the  head  with  the  neck  of  the  radius.  The  artery  is  super- 
ficial, or  at  least  crossed  by  no  muscle,  in  the  whole  of  its  coui-se,  but 
may  be  overlapped  by  a  well-developed  biceps ;  and  it  gradually  timis 
fi'om  the  riiner  side  of  the  arm  to  the  middle  of  the  bend  of  the  elbow. 

In  front  it  has  the  skin  and  fascite,  with  the  internal  cutaneous 
nerve  until  this  pierces  the  fascia,  and  about  the  middle  of  the  arm 
it  is  generally  crossed  by  the  median  nerve  (but  the  nerve  may  pass 
beneath  the  vessel) ;  at  the  bend  of  the  elbow  it  is  also  crossed  by 
the  bicipital  fascia  and  the  median  basilic  vein.    Behind  it  has  first 
the  musculo-spiral  nerve  and  superior  profiuida  vessels,  which  sepa- 
rate it  fi-om  the  long  head  of  the  triceps ;  it  then  rests  upon  a  small 
portion  of  the  internal  head  of  the  triceps  ;  next,  on  the  insertion 
of  the  coraco-brachialis  ;  and  afterwards  upon  the  brachialis  anticus 
for  the  rest  of  its  course.    To  the  outej-  side  is  the  median  nerve, 
with  the  coraco-brachialis  muscle  for  a  short  distance  above,  and 
afterwards  the  biceps  muscle,  which  is  the  guide  to  the  vessel  iii 
applying  a  lignture ;  both  these  muscles  overlap  the  artery  m  a 
muscitlar  ann.    To  the  iuver  side  is  the  ulnar  nerve,  in  close  con- 
tact above,  but  soon  leaving  it  to  pass  backwards  to  the  hollow 
behind  the  internal  condyle  ;  and  afterwards,  from  a  varying  point, 
the  median  nerve,  which'  continues  in  close  relation  to  the  vessel 
for  the  rest  of  its  coiu'se.    The  basilic  vein  lies  to  the  inner  side  of 
the  artery  throughout  its  com-se,  but  is  in  closer  contact  in  the 
upper  part  than  the  lower,  i.e.,  after  piercing  the  deep  fascia. 
Venee  comites  suiTound  the  artery  in  its  whole  length. 


Fig.  12.— The  axila  land  upper  arm  (from  Maclise's  Surgical  Anatomy). 


1.  Median  nerve. 
2.2.  Ulnar  nerve. 
'6.  Musculo-spiral  nerve. 

A.  Sterno-mastoid  (cut). 

B.  Scalenus  anticus. 

C.  Sterno-hyoid  (cut). 

D.  Clavicle. 

E.  Stenio-tliyroid  (cut). 
P.  Subclavins  muscle. 

G.  Innominate  artery 

H.  Common  Carotid  artery. 

K.  Upper  cord  of  Brachial  Plexus. 
L.  Junction  of   Internal  Jugular 
and  Subclavian  veins. 


M.  Basilic  vein  and  junction  with 
axillary  vein, 
m.m.  Cephalic  vein. 
N.N.  Peotoralis  major. 
0.0.  Poctoralis  minor. 
P.  Latissimus  dorsi. 
Q.  Teres  major. 
S,  Axillary  artery. 
T.  Brachial  artery. 
U.  Coraco-hrachialis. 
W.  Internal  condyle. 
X.X.  Triceps. 

Y.  Fascia  of  arm. 
Z.  Biceps. 
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FRONT  OF  THE  UPPER  ARM. 


The  Brandies  of  the  brachial  artery  (Figs.  12  &  13)  are— 

1.  Muscnlnr,  arising  at  various  points  to  supply  the  coraco- 
brachialis,  biceps,  and  brachialis  anticus  miiscles.  Some  are  of 
large  size. 

2.  MednJlari/  or  Nutrient,  which  enters  the  foramen  on  the  inner 

side  of  the  humerus 
Fig-  13-  about  the  middle  of 

the  bone,  and  has  a 
general  direction  to- 
wards the  elbow. 


Fig.  13. — Diagram  of  the 
anastomoses  of  the 
brachial  artery. 

1.  Anterior  circumflex. 

2.  Acromio-thoracic. 

3.  Posterior  circumflex. 

4.  Long  thoracic. 

5.  Superior  radial  colla- 

teral (excessively 
large). 

6.  Subscapular. 

7.  Superior  profunda. 

8.  Dorsalis  scajiuliB. 

9.  External  posterior  ar- 

ticular branch  of 
superior  profunda. 

10.  Posterior  scapular. 

11.  External  anterior  ar- 

ticular branch  of 
superior  profunda. 

12.  Inferior  profunda. 

13.  Posterior  interosseous 

recurrent. 

14.  Aiiastomotica  magna. 

15.  Radial  recurrent. 

16.  Transverse  branch  of 

anastomotica  magna . 

17.  Posterior  interosseous 

recurrent. 

18.  jViiastomosis  of  ante- 

rior ulnar  iccun-ent 
witli  anastomotic. 

19.  Posterior  interosseous 

from  common  inter- 
osseous of  ulnar. 

'20.  .\iiastomosis  of  poste- 
rior ulnar  recuri-ent 
with  anastoniatic. 

22.  Anterior  ulnar  locur- 
rent. 

24.  Posterior  ulnar  recur- 
rent. 


BRANCHES  OF  THE  BRACHIAL  ARTERY. 
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3.  The  Strpcrior  profuiula,  which  comes  off  from  the  inner  side  of 
the  artery  just  below  the  teres  major,  and  immediately  joining  the 
miisculo-spii-al  nerve,  accompanies  it  between  the  outer  and  inner 
heads  of  the  triceps  and,  under  cover  of  the  long  head,  round  the 
humerus  to  end  by  a  small  anterior  terminaJ  branch  between  the 
brachialis  anticus  and  supinator  longus  in  front  of  the  elbow,  where 
it  anastomoses  with  the  radial  recm*rent  artery.  It  gives  off  a 
posterior  medullary  branch  to  the  humerus  and  muscular  branches, 
pi-incipally  to  the  triceps  ;  also  the  posterior  terminal  or  desr.cndinjj 
articular,  larger  than  the  anterior  terminal  artery,  running  behind 
the  external  intermuscular  septum  to  the  anconeus  and  back  of  the 
elbow,  to  anastomose  with  the  posterior  interosseous  recurrent  and 
anastomotic. 

4.  The  Inferior  prof  unda,  ^hich  arises  at  a  variable  distance  below 
the  preceding  or  in  common  with  it,  and  passes  with  the  ulnar  nerve 
through  the  internal  intennuscular  septum.  It  runs  with  the 
nerve  to  the  groove  between  the  inner  condyle  and  the  olecranon, 
and  there  joins  the  posterior  branch  of  the  anastomotic  and  the 
posterior  ulnar  recurrent  artery. 

5.  The  Anastomotic,  which  arises  an  inch  and  a  half  above  the 
elbow  and  runs  directly  inwards,  sending  an  anterior  descending 
branch  along  the  edge  of  the  pronator  radii  teres  to  join  the  anterior 
ulnar  recurrent ;  and  then,  piercing  the  internal  inter-muscular 
septvim,  gives  off  a  posterior  descending  branch  behind  the  internal 
condyle  to  anastomose  with  the  inferior  profunda  and  posterior 
ulnar  recurrent  arteries,  and  a  large  transverse  branch  to  join  the 
descending  articular  branch  of  the  superior  profiinda  and  the 
posterior  interosseoiis  reciu'rent  behind  the  outer  condyle. 

Irregularities  of  the  Brachial  Arterg. — The  point  of  bifui-cation  is 
occasionally  much  higher  than  the  bend  of  the  elbow,  the  abnormal 
branch  being  usually  the  radial,  sometimes  the  ulnar,  and  more 
rarely  the  interosseous.  Sometimes  a  vas  aherrans  leaves  the 
brachial  or  axillary  and,  passing  in  front  of  the  median  nerve,  joins 
either  the  radial  or  the  ulnar,  usually  the  former :  or  the  bracbiiil 
may  consist  of  two  trunks,  which  unite  before  the  final  subdivision 
into  radial  and  ulnar.  If  any  of  these  arrangements  bo  present, 
two  largo  vessels  will  be  met  with  side  by  side  in  some  part  of  I  he 
ann.  The  brachial  artery  is  sometimes  found  passing  with  the 
median  nerve  through  a  fibrous  canal  beneath  a  process  of  bone 
above  the  inner  condyle,  the  supracondylar  process,  to  reach  its 
nonnal  position  at  the  elbow.  It  is  occasionally  covered  by  a  fleshy 
slip  connected  with  the  coraco-brachialis,  biceps,  brachialis  anticus, 
or  pronator  teres ;  and  other  loss  common  peculiarities  are  sometiuies 
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met  with.  The  two  profunda  arteries  not  uncommonly  arise 
together,  and  occasionally  there  is  an  axis  common  to  all  the  prin- 
cipal branches  of  the  brachial. 

Venae  Comites  are  in  close  relation  with  the  brachial  artery,  and 
receive  twigs  corresponding  to  its  branches :  they  unite  with  the 
basilic  to  form  the  axillary  vein. 


Nerves  of  the  Arm. 

The  Median  Nerve  (Fig.  14,  6)  is  derived  fi'om  the  outer  and 
inner  cords  of  the  brachial  plexus  by  two  roots,  which  embrace  the 
axillary  artery  in  the  thii-d  part  of  its  course.  The  nerve  afterwards 
lies  to  the  outer  side  of  the  axHlary  artery,  and  contmues  in  the 
same  relation  to  the  brachial  artery  for  about  half  its  length ;  then, 
crossing  over  (or  occasionaUy  under)  that  vessel,  bes  to  its  inner 
side,  and  continues  in  the  same  relation  to  the  bend  of  the  elbow 
It  gives  off  no  branch  in  the  upper  arm  imtil  it  reaches  the  level  of 
the  interior  condyle,  where  a  smaU  twig  is  detached  for  the  supply 
of  the  pronator  radii  teres.  It  occasionaUy  commumcates  with  the 
musculo-cutaneous  nerve.  ^     ■  . 

The  Musculo-cutaneous  Nerve  (Fig.  14,  i)  arises  fi-om  the 
outer  cord  of  the  brachial  plexus  in  common  with  the  outer  head  ot 
the  median,  and  lies  to  the  outer  side  of  the  median  nerve  and  the 
axillary  vessels  for  a  short  distance.  It  fii'st  supplies  and  then 
pierces  the  coraco-brachialis  obUquely  (hence  called  «  /.erA'r«.. 
Cassern),  and  then  lies  between  the  biceps  and  the  brachialis  anticus^ 
both  of  which  it  supplies.  It  finally  becomes  cuteneous  at  h 
outer  side  of  the  tendon  of  the  biceps  just  above  the  bend  of  the 
low,  where  it  has  been  already  seen  to  lie  beneath  the  median- 

Nerve  (Eig.  14,  8)  arises  from  ^"^^^ 
brachial  plexus,  and  lies  close  to  the  inner  side  of  the  axillai> 
ves  et  aid  afterwards  in  a  similar  relation  with  the  upper  part  o 
Ihe  bSchial  artery.  It  leaves  that  vessel  about  the  middle  of  the 
Irm  and  then  passes  through  the  internal  intermuscular  septum, 
accompanied  byVe  infeiior  profunda  artery  to  the  u^^^^^^^^^ 
the  internal  condyle  and  the  olecranon  process,  ^he  ulnai  n^^^^^^^ 
gives  no  branch  in  the  upper  arm,  but  supplies  a  hlament  to  th. 

elbow  joint.  ^   J  the 

The  Musculo-spiral  Nerve  (.mg.  ii,  ^i)  i.  i  i,-  j  4-u„ 

uosterior  cord  of  the  brachial  plexus,  and  lies  at  fii-st  behind  the 
^  W  aXrv  and  upon  the  subscapularis  muscle  with  the  circum- 
fl^erv      It  thenTsts  upon  the  latissimus  dorsi  and  teres  major. 


THE  MUSCITLO-SPIRAL  NERVE. 


33 


Fis.  14. 


and,  after  giving  off  an  internal  catanemis  branch  to  the  inner  side 
of  the  arm  (which  usually  arises  in  common  with  the  branch  to  the 
inner  head  of  the  triceps),  winds  backwards  around  the  humerus 
in  the  musculo- spiral  groove,  lying  against  the  inner  head  of  the 
tiiceps  and  afterwards  between  it  and  the  outer  head  of  that 
muscle,  here  giving  off  two  external  cutaneous  branches.  Branches 
to  the  triceps,  anconeus  and  outer  portion  of  the  brachialis  anticus 
will  be  seen  in  a  .subsequent 
rhssection.  Having  pierced  the 
external  intermuscular  septum, 
it  runs  down  between  the  supi- 
nator longus  and  brachialis 
anticus,  to  both  of  which  and 
to  the  extensor  cai-jn  radialis 
longior  branches  may  be  traced ; 
and  ends  by  dividing  into  radial 
and  posterior  interosseous  nerves 
in  front  of  the  external  condyle. 

The  Bend  of  the  Elbow. 

[The  boundaries  of  the  ante- 
cubital  fossa  are  now  to  be 
exposed  by  removing  the  fascia 
from  the  muscles  of  the  fore- 
arm  to   the   extent  to  which 


Fig.  14. — Deep  dissection  of  the  front 
of  the  upper  arm  (from  Hirschfeld 
and  Leveille). 

1,1.  Musculo-cutaneous  nerve. 

2.  PectoraHs  minor. 

3.  Deltoid. 

4.  Axillary  artery.  ■ 
Tendon  of  pectoralis  major. 

li,  6.  Median  nerve. 
7,  7.  Biceps. 
H,  8.  Ulnar  nerve. 
0.  Coraco-bracliialis. 

10.  10.  Internal  cutaneous  nerve. 

11.  Brachialis  anticus. 

12.  Nerve  of  Wrisberg. 

13.  Musculo-spiral  nerve. 

14.  14.  Brachial  artery. 
lr>.  Supinator  longus. 
10.  Bicipital  fascia. 

17.  Inferior      external  cutaneous 

branch  of  musculo-spiral  ner\'e. 

18.  Pronator  radii  teres. 
20.  iVIedian  basilic  vein. 

U. 
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the  skin  has  teen  alvearly  reflected,  the  tendons  of  the  biceps  and 
biachialis  are  to  be  thoroughly  cleaned,  and  the  fibres  of  the 
supinator  brevis  in  the  floor  of  the  space  carefully  dissected. 
The  teraiination  of  the  brachial  artery  and  the  median  nerve 
are  to  be  cleaned  in  the  middle  line  ;  and  at  the  outer  side 
are  to  be  defined  the  bifurcation  of  the  musculo-spii-al  nerve  and 
an  anastomosis  between  the  superior  profunda  and  the  radial 
recui-rent  arteries,  and  at  the  inner  side  an  anastomosis  between 

the    anterior   branch    ot  the 
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anastomotic  and  the  anterior 
ulnar  reciu'rent,  with  some  twigs 
fi-om  the  inferior  profunda.] 

The    Ante  -  cubital  fossa 
(Kg.  15)  is  boimded  above  by  an 
imaginary    line  di-awn  across 
the   arm  above  the  condyles, 
and  hehiw  the  apex  is  fonned  by 
the  meeting   of  the  pronator 
teres  and  supinator  longus,  two 
inches  below  the  joint.   The  er- 
termd  boundary  is  the  supinator 
longus,  the  internal  the  pronator 
teres  ;  whilst  the  floor  is  foi-med 
by  the  lower  part  of  the  brachi- 
aiis  anticus,  and  external  to 
this  may  be  seen  the  oblique 
fibres  of  the  supinator  brevis, 
when  the  supinator  longus  is 
drawn  aside.    The  relations  of 
the  superficial  veins  and  nerves 
have   been   already  examined 
(p  ^b)  and  the  contents  of  the  space  are  now  seen  to  be  the  median 
nerve,  the  brachial  artery,  and  the  tendon  of  the  biceps  which  lie  m 
that  order  from  within  outwards.   The  median  nei-ve  (2)  nms  abnost 
verticaUy  thi^ough  the  space,  and  .Hsappears  between  the  heads  of  the 
pronatoi  teres  -.  the  brachial  artery  (4)  usually  bifxircates  into  nidia 
and  ulnar  upon  the  insertion  of  the  brachiaHs  anticus,  the  radial 
resting  against  the  tendon  of  the  biceps  and  the  supmator  brevis. 


Fig.  15.-Tlie  bend  ot  the  elbow  (from  University  College  Museum) 


1.  Bicejis. 

2.  Metliiin  nerve. 

3.  Musculo-spival  nerve. 

4.  Brachial  artery  and  veins. 


5.  Anastomosis  of  superior  profunda 

with  radial  recun-ent. 
(1.  Brachialis  anticus. 

7.  8upinator  longus  (turned  bacKj. 

8.  Pronator  teres. 
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and  the  uhiai'  lying  upon  the  brachialis  till  it  disappears  beneath 
the  pronator  teres.  The  twisting  of  the  biceps  tendon  has  already 
been  referred  to. 

By  slightly  displacing  the  supinator  longus  outwards,  the  mus- 
culo-spiral  nerve (3)  will  be  seen  lying  between  it  and  the  brachialis 
anticus,  and  dividing  into  radial  and  posterior  interosseous  nerves ; 
but  this  nerve  is  not,  strictlj^  speaking,  in  the  triangle.  The  radial 
nerve  may  be  ti-aced  for  a  short  distance  upon  the  supinator  brevis, 
whilst  the  posterior  interosseous  to  the  inner  side  of  the  radial  can 
be  seen  entering  the  fibres  of  the  muscle. 

It  is  supposed  that  by  the  time  the  dissection  of  the  bend  of  the 
elbow  is  finished  the  subject  will  be  turned,  in  which  case  the 
student  of  the  aim  should  dissect  the  first  two  layers  of  the  muscles 
of  the  back  (see  Dissectiox  of  the  Back),  proceeding  afterwards 
with  the  following  dissections.  If  necessary,  however,  the  dissec- 
tion of  the  front  of  the  fore-arm  may  be  proceeded  with  first.  Since 
in  some  dissecting-rooms  the  dissector  of  the  arm  has  no  part  in 
the  back,  the  following  dii-ections  are  given  for  the  removal  of  the 
limb : — 

[The  two  superficial  layers  of  the  muscles  of  the  back  comprise 
the  trapezius,  latissimus  dorsi,  rhomboidei,  and  levator  anguli 
scapula?.  These  having  been  divided,  the  supra -scapular  artery  and 
nerve  and  omo-hyoid  muscle  are  to  be  traced  to  the  upper  border 
of  the  scapula,  and  the  posterior  scapular  artery  followed  beneath 
the  rhomboids.  If  the  clavicle  has  been  already  divided  in  the 
dissection  of  the  neck,  the  scapula  can  now  be  drawn  away  from 
the  ribs  and  will  be  seen  to  be  attached  solely  by  the  serratus 
magnus,  between  which  and  the  ribs  is  a  quantity  of  loose  large- 
meshed  areolar  tissue,  which  allows  the  bone  to  glide  smoothly 
upon  the  thorax.  The  serratus  magnus  having  been  divided,  and 
the  clavicle  cut  at  its  middle  if  still  entire,  the  axillary  vessels  and 
nerves  are  to  be  severed  after  being  tied  together,  and  the  entire 
limb  removed  from  the  trunk.] 

Parts  about  the  Scapula. 

[The  limb  having  been  placed  on  the  table,  it  is  advisable  to 
identify  again  the  several  insertions  of  muscles  on  the  scapula, 
cutting  each  muscle  about  an  inch  from  its  attachment.] 

The  insertion  of  the  trapezius  extends  along  the  upper  border  of 
the  spine  of  the  scapula,  the  inner  border  of  the  acromion,  and 
the  outer  third  of  the  posterior  border  and  upper  surface  of  the 
clavicle.  The  omo-hyoid  arises  from  the  upper  margin  of  the 
«capula  close  to  the  notch  and  from  the  transverse  ligament.  The 
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levator  anguli  scapulse  is  inserted  into  that  part  of  the  vertebral 
border  of  the  scapula  which  is  above  the  basal  triangle  at  the  root 
of  the  spine ;  the  rhomboideus  minor  into  the  part  opposite  the 
basal  triangle;  and  the  rhomboideus  major  into  the  rest  of  the 
border,  by  means  of  a  tendinous  arch  to  which  the  muscular  hbres 
are  attached.    The  serratus  magnus  is  mserted  mto  a  special  area 
running  along  the  ventral  sui-face  of  the  scapula  close  to  the  verte- 
bral border  for  its  whole  length,  but  the  fibres  are  much  thicker 
at  the  upper  and  lower  angles  than  in  the  midcUe.    The  smaU 
insertion  of  the  pectoralis  minor  is  attached  to  the  inner  border  and 
upper  sui-face  of  the  coracoid  process,  the  tip  of  which  process  gives 
origin  to  the  coraco-brachialis  and  the  short  head  of  the  biceps. 

[A  smaU  block  is  now  to  be  placed  beneath  the  lower  border 
of  the  Tcamila  so  as  to  put  the  deltoid  on  the  sketch,  and  the 
SmiLder^o  its  fibres  are  then  to  be  cleaned,  notice  bemg  taken 
nn^e  ortwo  smaU  branches  of  the  cii-cnmflex  nerve  which  turn 
?  und  its  posteiSr  border,  and  of  a  few  descending  acromja/  twigs 
f^om  the  superficial  branches  of  the  cervical  plexus  (Fig.  i) 
which  supply  the  skin  of  the  shoulder.] 

The  Deltoid  Muscle  (Eig.  16,  6)  arises  from  the  anterior  border 
of  the  outer  third  of  the  clavicle  and  the  adjacent  portion  of  he 
superior  sui-face  as  far  as  the  cm'ved  deltoid  ridge  and  f^^om  the 
tip'nd  outer  edge  of  the  acromion,  and  the  lower  hp  of  the  spme 
ot  the  scapula.    Its  strong  coarse  fibres  converge  to  be  r«s<.<.cZ 
Sto  a  rough  V-sliaped  sxu-face  on  the  outer  side  of  the  humeru. 
Tbove  tbe  midi  of  Ihe  shaft,  and  are  embraced  ^  the^b^^^^^^^^^^ 
of  the  brachiaUs  anticus,  and  closely  connected  with  t^e  mseifaon 
of  the  pectoralis  major.    The  muscle  is  ---l^^/Xtllbo^^ 
intersected  by  tendinous  bands,  foui-  of  which  are  attached  above 
ToZtlla  the  outer  border  of  the  -omion  P-ess  an^th^e^ 
below  to  vertical  ridges  on  the  deltoid  impression  of  ^^^^^ 
TMion  of  the  deltoid,  as  a  whole,  is  to  raise  outward  the  aim 
to  the  level  of  the  shoulder,       to  abduct  the  humerus;  b  the 
lerlr  fibres  will  assist  in  flexion  -^^^'^Hlr  hlX^^ 
posterior  in  extension  and  external  rotation  of  the  shouldei  joi 
It  is  sujn^Ued  by  the  circumflex  nerve. 

[The  deltoid  is  to  be  divided  near  its  origin  ajid  ^^^^^^l 
ciiLnflex  vessels  and  "^vve  being  prc^ 

—  ^eing  rotated 

Slwards  to  put  their  fibres  on  the  stretch.] 
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The  Sub-acromial  Bursa  lines  the  interval  between  the  upper 
pai-t  of  the  shoulder- joiat  and  the  under  surface  of  the  deltoid, 
acromion  process,  and  coraco-acroinial  ligament.  It  thus  forms  an 
extensive  sac,  the  enlargement  of  which  may  be  confounded  with 
disease  of  the  joint. 

The  Parts  beneath,  the  Deltoid  Muscle  (Fig.  16)  are— the 
Coraco-acromial  ligament,  the  Coracoid  process  with  the  muscles 
attached  to  it,  the  Sub-acromial  bm-sa,  the  lufra-spinatus,  the 
Teres  Minor  and  Major,  the  long  head  of  the  Triceps,  the  head  and 

Fig.  16. 


neck  of  the  humerus,  and  the  circumflex  vessels  and  nerve.  The 
tip  of  the  coracoid  process  lies  close  to  the  interval  between  the 
pectoralis  major  and  deltoid,  hni  is  usually  overlapped  by  the  latter. 
The  quadrilateral  and  triangular  intermuscular  spaces,  referred 


Pig.  16. — Scapular  miisclea,  vesHels,  and  nerves  {from  University  College 

Museum). 


1.  Supra-Hcapular  nerve. 

2.  Circumflex  nerve. 

3.  Supra-spinatus. 

4.  Posterior  circumflex  artery. 
a.  Infra-spinatus. 

6.  Deltoid  (reflected). 

7.  Teres  major  and  latissimus. 


8.  Brachial  artery. 

9.  Teres  minor. 

10.  Musculo-spiral  nerve. 

11.  Dorsalis  scapuln;  artery. 

12.  Triceps  (outer  liead). 
IB.  Triceps  (long  head). 


3<S  PARTS  ABOUT  THE  SCAPULA. 

to  iu  the  dissection  of  the  axilla  (pp.  17,  18),  can  now  be  seen/ro-m 
hehrnd,  when  the  quadrilateral  or  oiiter  space  wiU  be  found  to  be 
bounded  by  the  teres  major  below,  the  teres  minor  above,  the 
hiunerus  externally,  and  the  long  head  of  the  triceps  internally ; 
the  triangular  or  inner  space,  by  the  teres  major  below,  the  teres 
minor  above,  and  the  long  head  of  the  triceps  externally.  (A 
triangular  interval  between  the  teres  major  and  the  long  and 
external  heads  of  the  triceps  must  not  be  mistaken  for  this 
latter  space.)  The  posterior  circumflex  vessels  and  cii-cumflex 
nerve  pass  through  the  quadrilateral  space ;  the  dorsahs  scapulae 
vessels  enter  the  triangular  space  to  reach  the  uifi-a- spinous 
fossa;  and  the  large  musculo-spiral  nerve,  with  the  brachial 
artery  in  front  of  it,  wiU  be  seen  between  the  long  and  outer 
heads  of  the  triceps. 

The  Supra-spinatus  Muscle  (Fig.  16,  3)  occupies  the  supra- 
spinal fossa,  arisiuf/  from  the  inner  two-thii-ds  of  the  fossa  itself, 
from  the  upper  sui'face  of  the  spiiie,  and  from  the  fascia  covering 
the  muscle.  The  tendon  passes  beneath  the  acromion  to  be  inserted 
into  the  uppermost  facet  on  the  great  tuberosity  of  the  humerus, 
and  slightly  iiato  the  capsular  ligament  of  the  shoidder- joint.  In 
order  to  follow  the  tendon  thoroughly,  the  acromial  end  of  the 
spine  of  the  scapula  is  to  be  divided  with  the  saw,  when  a  part  of 
the  subacromial  bm-sa,  before  mentioned,  will  be  found  between  it 
and  the  muscle. 

The  Infra-spinatus  Muscle  (Fig.  16,  5)  arises  from  the  inner 
two-thirds  of  the  infra-spinal  fossa  (the  part  near  the  neck  of  the 
scapula  being  fi'ee  from  muscular  attachments  in  all  the  scapular 
fossEB),  from  the  fascia  covering  the  muscle,  and  fi'om  the  inter- 
muscular septa  between  it  and  the  teres  muscles.  It  is  inserfe'l  into 
the  middle  facet  on  the  great  tuberosity  of  the  humerus  and  into  the 
capsule  of  the  shoulder- joint,  being  blended  there  with  the  supra- 
spinatus  and  teres  minor.  It  is  occasionally  separated  from  the 
capsule  by  a  biu'sa.  The  supra-  and  infra-spinatus  muscles  are 
supplied  by  the  supra-scapular  nerve. 

The  Teres  Minor  Muscle  (Fig.  16,  9)  is  closely  connected  with 
the  infi-a-spinatus.  It  arises  from  an  impression  on  the  axiUary 
border  of  the  infra-spinal  fossa  of  the  scapula  reaching  from  the 
glenoid  fossa  to  the  impression  for  the  teres  major,  from  the  fascia 
covering  the  muscle,  and  from  the  intei-muscular  sepfci  between  it 
and  the  infra-spinatus  and  teres  major  muscles  ;  and  is  ,merted  mU> 
the  lowest  facet  on  the  great  tuberosity  of  the  humerus  and  for 
nearly  an  inch  below  it,  and  also  into  the  capsular  Ugament  of  the 
shoulder.    It  is  sui^died  by  a  special  branch  of  the  cu'cumflex 
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uerve,  which  is  remarkable  for  having  an  enlargement  upon  it 
depending  upon  a  thickening  of  the  perineural  connective  tissue. 

The  supra-spinatus  is  an  abductur,  and  the  infra- spin atus  and 
teres  minor  muscles  are  external  rotators  and  abductors,  of  the 
humerus. 

The  Teres  Major  Muscle  (Fig.  16,  7)  arises  from  a  quadrilateral 
impression  at  the  inferior  angle  of  the  infra- spinal  fossa  of  the 
scai^ula,  and  from  the  intermuscular  septa  between  it  and  the  teres 
minor  and  infra-spinatus  muscles.  Its  close  relation  to  the  latissi- 
mus  dorsi  has  been  already  noticed,  but  its  insertion  into  the  inner 
lip  of  the  bicipital  groove  and  the  bm-sa  between  it  and  the  tendon 
of  the  latissimus  should  be  again  clearly  seen.  It  is  swpplicd  by 
the  lower  subscapidar  nerve,  and  is  an  adductor  and  internal  rotator 
of  the  humerus. 

The  Posterior  Circumflex  Artery  (Fig.  16,  4)  with  its  veins, 
and  the  Circumflex  Nerve  (Fig.  16,  2),  appear  through  the 
quadrilateral  space.  The  nerve  is  distributed  to  the  deep  surface 
of  the  deltoid  muscle,  and  to  the  teres  minor  muscle  (the  branch 
presenting  the  above-mentioned  enlargement),  and  supplies  also 
the  shoulder- joint,  and  the  skin  over  the  lower  part  of  the  deltoid 
and  back  of  the  arm.  The  posterior  circumflex  artery  not  in- 
frequently arises  from,  or  in  common  with,  the  superior  profunda, 
in  which  case  it  is  below  instead  of  above  the  teres  major.  It 
supplies  the  same  jjarts  as  the  nerve. 

The  Dorsalis  Scapulae  Artery  (dorsal  branch  of  subscapular) 
(Fig.  16,  11)  does  not  pass  through  the  triangular  space  as  seen 
from  behind,  but  winds  beneath  the  teres  minor  in  a  groove  on  the 
axillary  border  of  the  scapula,  to  supply  the  infra-spinal  fossa  and 
anastomose  with  the  posterior  scapular  and  supra-scapular  arteries. 
It  gives  off  a  ventral  i it fni -scapular  branch,  which  will  be  after- 
wards traced  beneath  the  subscaj)ularis,  and  a  superficial  branch, 
which  runs  between  the  teres  major  and  minor  and  down  to  the 
angle  of  the  scapula,  to  anastomose  with  the  subscapular  and 
posterior  scapular  arteries. 

[The  supra-spinatus  and  infra-spinatus  are  to  be  divided  near 
their  insertions,  and  the  muscular  fibres  cleared  out  of  the  supra- 
spinal fossa  in  order  to  see  the  supra-scapular  artery  and  nerve 
and  the  origin  of  the  omo-hyoid  muscle.] 

The  Supra-  scapular  or  Transversalis  humeri  Artery  (from 
the  thyroid  axis)  passes  over  the  transverse  ligament  of  the 
scapida  and  is  distributed  to  the  supra-spinal  fossa,  and  also  to 
part  of  the  infra-spinal  fossa  by  a  branch  which  winds  around  the 
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external  border  of  the  spine,  and  anastomoses  with  the  dorsalis 
scapnlfB  and  posterior  scapular  arteries.  Before  crossing  the  liga- 
ment it  sends  a  sapra-acromial  branch  through  the  attachment  of 
the  trapezius,  and  a  suhsccqndar  twig  to  the  venter  of  the  scapula. 

The  Supra-scapular  Nerve  (Fig.  16,  i)  (from  the  anteiior 
branches  of  the  oth  and  6th  cervical  nerves)  gives  a  branch  to  the 
shoulder- joint  and  passes  through  the  supra-scap^ilar  notch  and 
beneath  the  ligament,  to  be  distributed  to  the  supra-  and  infra- 
spinatus muscles.  •    i    *  ^i. 

The  Omo-hyoid  Muscle  arises  horn  about  half  an  mch  of  the 
superior  border  of  the  scapula,  immediately  behind  the  supra- 
scmnilar  notch,  and  from  the  ti-ansverse  or  posterior  Ugament  oyer 
it.  Its  relations  and  insertion  are  seen  in  the  dissection  of  the 
neck. 

TThe  limb  is  to  be  tui-ued  over  and  the  humerus  rotated  outwards 
to  put  the  fibres  of  the  subscapularis  on  the  stretch ;  they  should 
then  be  cleaned,  care  being  taken  of  the  subscapular  nerves  enter- 
in  fthe  muscle.  The  axillary  vessels  and  nerves  should  be  tied  to 
the  coiaS  process,  so  as  to'bring  them  as  nearly  as  may  be  mto 
their  proper  positions.] 

The  Subscapularis  Muscle  (Fig.  10,  lo)  is  covered  by  a  thin 
fascia,  and  has  been  already  seen  to  form  part  of  the  posterior  wall 
of  the  axQla.  It  arises  fi-om  the  whole  of  the  venter  scapulje,  except 
the  part  to  which  the  serratus  magnus  is  attached  and  the  portion 
nearest  the  neck  of  the  bone,  and  has  seveml  tenchnous  septa 
between  its  fibres,  which  are  attached  to  the  ridges  on  the  sm-face 
of  the  bone  and  bear  some  resemblance  to  those  of  the  deltoid  It 
is  inserted  into  the  lesser  tuberosity  of  the  humerus  and  he  bone 
below  it  for  an  inch,  and  into  the  capsular  hgament  of  the  shoulder- 
joint,  a  large  bursa  intervening  between  the  muscle  aiid  the  neck 
of  the  scapula,  which  almost  always  communicates  with  the  ca^nty 
of  the  joint  over  the  upper  border  of  the  tendon.  The  subscapulari. 
is  an  iiternal  rotator  and  adductor  of  the  humerus,  and  is  supphed 
by  the  short  subscapular  nerves.  .  ^ 

An  important  action  of  the  supra-  and  infi-a-spinati,  teres  mmoi 
and  subscapiUaris  muscles  is  their  combination  to  keep  t^^^  ^ead  of 
the  humerus  in  its  proper  relation  to  the  glenoid  ^^^^ty  and  thus 
prevent  dislocation.  In  the  post-mortem  relaxed  condition  of  the 
Lrts,  the  head  of  the  hiuiierus  can  bo  drawn  away  from  the  glenoid 
cavity  to  the  full  extent  of  the  loose  capsular  hgament 

The  Subscapular  Nerves  (Fig.  6)  ai-e  branches  of  t^e  P- 
c.rd  of  the  brachial  plexus,  and  are  throe  in  niunber.    The  long  or 
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middle  subscapular  uerve  has  been  already  seen  in  the  axilla,  and 
can  still  be  traced  to  the  latissimus  dorsi;  the  short  subscapular 
nerves  (upper  and  lower)  are  now  to  be  followed,  the  upper  to  the 
subscapularis  muscle,  the  lower  to  the  subscapularis  and  teres 
major. 

The  Subscapular  Artery  (p.  17)  is  still  to  be  seen  running 
along  the  axillary  border  of  the  scapula,  and  its  branches  should 
be  thoroughly  followed  out. 

The  Infra-scapular  Artery  is  derived  fi-om  the  dorsal  branch 
of  the  subscapular  artery.  It  passes  into  the  venter  scapiilEe, 
beneath  the  subscapularis  muscle,  which  must  be  divided  to  expose 
it,  and  anastomoses  with  the  neighbom-ing  vessels. 

The  Posterior  Scapular  Artery  is  to  be  found  between  the 
serratus  magnus  and  the  rhomboidei,  and  its  anastomoses  upon  the 
dorsal  and  ventral  surfaces  of  the  scapula  should  be  defined. 

By  removing  the  muscular  fibres  from  both  surfaces  of  the 
scapula  a  verj"  abundant  network  of  vessels  will  be  seen,  formed 
by  anastomosing  branches  from  the  arteries  wbich  have  been 
already  traced  to  the  scapula  ;  viz. ,  the  subscapular  with  its  dorsal 
branch  [axillary],  the  supra-scapular  [thp'oid  axis],  and  the 
posterior  scapular  [thyroid  axis  or  subclavian]. 

The  Back  of  the  Arm. 

[The  fore-arm  and  hand  are  to  be  doubled  under  the  upper  aim, 
which  is  to  be  placed  on  the  table  with  the  back  upwards,  and  the 
scapula  is  to  be  drawn  down  with  hooks  so  as  to  put  the  triceps  on 
the  stretch.  When  the  skin  has  been  removed  from  the  back  of  the 
ai-m,  two  external  cutaneous  branches  of  the  musculo-spiral  nerve 
should  be  noticed.] 

Cutaneous  Nerves. — The  iqyper  external  cutaneous  branch  of  the 
mmmlo-spiral  (Fig.  7,  7)  appears  aboiit  the  middle  of  the  outer 
side  of  the  arm,  and  rans  downwards  and  forwards  along  the 
cephalic  vein  to  the  upper  part  of  the  fore-arm  ;  the  luwtr  external, 
of  larger  size  (Fig.  17,  6),  appears  close  above  the  external  condyle, 
and  will  be  afterwards  traced  down  the  liack  of  the  fore-arm  to  the 
wri.st;  and  the  thii'd  or  inter ual  cutaneous  branch  pierces  the  fascia 
near  the  tendon  of  the  teres  major,  and  supplies  an  ai'ea  on  the 
inner  side  of  the  arm  behind  that  of  the  intercosto-humeral  nerve 
(Fig.  7,  6). 

Branches  from  the  internal  cutaneouB  and  lesser  internal  cutaneona 
nerves  will  be  found  on  the  inner  side  of  the  limb,  and  filaments  of 
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tlie  circumflex  nervo  run  downwarclis  ovor  the  back  of  tlie  arm,  and 
upwards  over  the  lower  part  of  the  deltoid  (Fig.  17). 

[When  the  strong  deep  fascia  of  the  arm  has  been  divided,  the 
fibres  of  the  triceps  muscle  should  be  cleaned,  and  a  large  bm'sa 
between  the  triangular  posterior  surface  of  the  ulna  and  the  skin 
should  be  noticed.] 

The  Triceps  Muscle  (Fig.  17)  has  three  heads— the  long  or 

middle,  the  external,  and  the 
internal.     The  Joikj  (ii)  head 
ai-ises   from   a   somewhat  tri- 
angular rough  siu-face  on  the 
axillary  border  of  the  scapula 
immediately  below  the  glenoid 
cavity,  and  from  the  adjacent 
capsular     ligament    of  the 
shoulder- joint.     It   has  been 
already  partly  examined  both 
from  the  front  and  fi-om  behind 
in  relation  with  certain  spaces 
(pp.  17,  'iS),  and  its  fibres  are 
now  seen  to  be  sepai'ated  by 
another    somewhat  triangular 
interval  from  the  back  of  the 
upper  third   of   the  humerus, 
■until  it  joins  the  external  head 
at  the  junction  of  the  upper 
with  the  middle  thii-d  of  the 
bone.    The  outer  head  (4)  arises 
from   immediately   below  the 


Yig.  17.— Dissection  of  back  of  upper 
arm  (from  Hirschfeld  and  Leveille). 

1.  Infra-spiuatiis. 

2.  Deltoid. 

3.  Teres  minor. 

4.  Outer  head  of  triceps. 
,').  Circumflex  nerve. 

G.  External   cutaneous;  branch  of 
musculo-spiral  nerve. 

7.  Teres  major. 

8.  Supinator  longus. 

9.  Musculo-spiral  nerve. 

10.  Extensor  caqii  radialis  longior. 

11.  Middle  head  of  triceps. 

12.  iVnconeus. 

13.  Inner  head  of  triceps. 
15.  Ulniu-  nerve. 
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insertion  of  the  teres  minor,  and  from  th(!  outer  side  of  the  posterior 
aspect  of  the  bone,  as  far  down  as  the  miisculo-sijiral  groove ;  also 
slightly  from  the  external  inter  muscular  septum  which  intervenes 
between  it  and  the  deltoid.  It  forms  a  tendinous  arch  over  the 
muscido- spiral  nerve.  The  inner  head  (13)  arisva  fi'om  the  whole  of 
the  jiosterior  aspect  of  the  humerus  below  the  insertion  of  the  teres 
major  and  the  musculo -spii'al  groove,  to  within  half  an  inch  of  the 
elbow-joint  on  the  inner  side,  and  extending  to  the  back  of  the  con- 
dyle on  the  outer  side :  fibres  also  arise  from  the  external  and 
internal  intermuscular  septa  which  intervene  between  it  and  muscles 
of  the  front  of  the  arm.  The  whole  of  the  fibres  converge  to  a  strong 
tendon,  which  is  inserted  into  the  posterior  margin  of  the  top  of  the 
olecranon  jjrocess  of  the  ulna,  and  into  the  deep  fascia  of  the  fore-arm 
by  means  of  a  strong  prolongation,  which  lies  over  the  anconeus 
muscle,  and  is  fixed  to  the  posteiior  border  of  the  ulna ;  while  a 
fasciculus  detached  from  its  deep  sm'face  is  attached  to  the  back  of 
the  capsule  of  the  elbow-joint,  and  is  known  as  the  suh-auconeus. 
A  small  bursa  intervenes  between  the  tendon  and  the  forepart  of 
the  olecranon  pi'ocess,  which  will  be  seen  when  the  joint  is  opened. 
The  triceps  is  the  great  extensor  of  the  fore-arm  upon  the  upper 
arm,  and  its  action  is  that  of  a  force  applied  to  a  lever  of  the  first 
order.  The  long  head  also  adducts  and  draws  backwards  the 
humerus.    It  is  si/pplied  by  the  musculo-spiral  nerve. 

[The  long  head  being  hooked  to  the  inner  side,  and  the  musculo- 
spiral  nerve  having  been  put  on  the  stretch,  the  fibres  of  the  outer 
head  are  to  be  divided  as  they  blend  with  those  of  the  inner  head  in 
order  to  follow  the  nerve,  with  the  superior  profunda  artery,  round 
the  bone.] 

The  Musoulo-spiral  Nerve  (Fig.  17,  g)has  been  already  shown 
(p.  32)  to  be  a  branch  of  the  posterior  cord  of  the  brachial  plexus, 
and  has  been  seen  to  disappear  between  the  internal  and  middle 
heads  of  the  triceps;  it  can  now  be  followed  iu  the  oblique  groove 
on  the  back  of  the  humerus  between  the  inner  and  outer  heads  of 
the  muscle,  until  it  reaches  th(!  interval  between  the  supinator 
longus  and  brachialis  anticus.  It  gives  off  numerous  large  branches 
to  the  triceps  in  its  course,  and  afterwards  supplies  the  suiiinator 
longus,  extensor  carpii  radialis  longior,  brachialis  anticus  (in  part), 
and  the  anconcius ;  and  the  branch  to  the  last  muscle  with  an 
accompanying  artery  should  be  at  once  traced  through  the  fibres  of 
the  triceps  at  the  back  of  the  external  (condyle.  The  branch  to  the 
inner  head  of  the  triceps  is  known  as  the  nlnar  collateral  of  Krause, 
because  it  descends  in  close  relation  to  the  ulnar  nerve.  The 
cutaneous  branches  have  been  described  at  p.  41. 
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The  Superior  Profunda  branch  of  the  brachial  ai-tery  acccom- 
panies  the  musculo-spu-al  nerve  aroimd  the  bone,  and  supplies 
the  triceps  in  its  coui-se.  Beneath  the  muscle  a  branch  ascends  to 
anastomose  with  the  posterior  circumflex  artery.  At  the  umer 
edge  of  the  triceps  it  gives  off  a  rather  large  branch,  the  descendiiijj 
articular,  which  runs  down  to  the  back  of  the  elbow  beneath  the 

triceps  close  to  the  external 
intermuscular  septum,  to  anas- 
tomose with  the  posterior  inter- 
osseous reciu-rent  and  with  the 
anastomotic  and  inferior  pro- 
funda arteries.  The  terminal 
branch,  usually  of  small  .size, 
rims  with  the  nerve  between  the 
supinator  longus  and  brachialis 
anticiis  to  anastomose  with  the 
radial  recuiTcnt  artery. 

The  Front  of  the  Foke-akji. 

[One  incision  is  to  be  made 
down  the  middle  of  the  f  ore-amr, 
and  another  at  right  angles  to  it 
across  the  front  of  the  wrist,  and 
the  flaps  of  skin  are  to  be  turned 
to  each  side.] 

The  Cutaneous  Veins  (Fig.  18) 
wiU  be  found  in  the  superficial 
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18. — Cutaneous  dissection  of  the 
front  of  the  fore-arm  (from 
Hirschfeld  and  Leveille). 

Cephahc  vein. 
Basihc  vein. 

External  cutaneous  branch  of 
nuisculo-spiral  nerve. 

Internal  cutaneous  nerve. 

5.  External  cutaneous  nerve. 

Deep  vein  joinins;  the  bifurcation 
of  the  median. 

Radial  vein. 

Posterior  ulnar  vein. 

Median  vein,  dividing  into  me- 
dian-basilic and  median-cepha- 
lic veins. 

Anterior  ulnar  vein. 

Radial  nerve. 

Cutaneous  branch  of  ulnar  nerve. 
Pahnar  branch  of  median  nerve. 
Palmaris  brevis  muscle. 
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fascia,  and  can  be  defined  without  injmy  to  the  nerves.  The 
Anterior  Ulnar  Vein  (lo)  is  regular  in  its  course,  and  will  be  found 
to  commence  in  one  or  two  small  branches  about  the  inner  side  of 
the  wi-ist ;  then  running  along  the  inner  side  of  the  fore-arm,  it 
joins  the  posterior  ulnar  vein  near  the  elbow,  and  assists  in  forming 
the  basilic  vein. 

The  Posterior  Ulnar  Vei)!  (8)  arises  from  the  inner  side  of  the 
dorsal  plexus  over  the  3rd,  4th,  and  5th  metacarpal  bones. 

The  Median  Vein  (9)  commences  ia  front  of  the  wrist  near 
the  root  of  the  thumb,  coursing  obliquely  to  the  centre  of  the  limb 
near  the  bend  of  the  elbow,  where  it  is  joined  by  the  profunda 
vein  and  divides  into  median  basilic  and  median  cephalic  branches 
(p.  25). 

The  Radial  Vein.  (7)  commences  at  the  back  of  the  hand  from  the 
outer  side  of  the  dorsal  plexus,  and  appears  on  the  radial  side  of 
the  fore-arm  about  its  middle.  It  has  been  seen  to  unite  with  the 
median  cephalic  to  form  the  cephalic  vein  (p.  25).  Besides  these 
named  veias  there  are  numerous  smaller  branches  which  assist,  and 
occasionally  take  the  place  of,  the  larger  ones. 

The  Cutaneous  Nerves  (Fig.  18)  are  now  to  be  followed  out. 

The  Internal  cutaneous  nerve  (4)  can  be  traced  to  the  whole  of  the 
inner  side  of  the  fore-arm,  the  branches  winding  round  to  the 
back  of  the  limb.  It  sometimes  forms  a  junction  with  the 
following — 

The  palmar  cutaneous  branch  of  the  Ulnar  nerve  (12)  may  be  found 
piercing  the  fascia  about  a  hand's  breadth  above  the  wi'ist,  close  to 
the  radial  edge  of  the  flexor  carpi  ulnaris  tendon,  and  traced  to  the 
ulnar  side  of  the  palm. 

The  External  cutaneous  (musculo-cutaneous)  nerve  (5)  is  distri- 
buted to  the  radial  side  of  the  fore-arm  by  two  branches :— the 
anterior,  accompanying  the  radial  vein,  is  distributed  on  the  anterior 
aspect  and  ends  on  the  ball  of  the  thumb  ;  the  2>osierior  reaches  the 
back  of  the  fore-arm,  and,  after  joining  the  radial  nerve,  ends  at 
the  level  of  the  wrist. 

The  pa/mwr  cutaneous  branch  of  the  Median  nerve  (14)  pierces  the 
fascia  in  the  centre  of  the  fore-arm  about  two  inches  above  the 
wrist,  and  passes  to  the  palm  of  the  hand,  communicating  with  the 
palmar  cutaneous  branch  of  the  ulnar. 

The  Deep  fascia  is  now  to  be  cleaned,  !uid  will  be  found  to  bo 
continuous  with  the  deep  fascia  of  the  arm  above,  and  with  the 
annular  ligament  below.  It  gives  off  intermuscular  septa,  which 
are  attached  deeply  to  ridges  upon  the  radius  and  ulna,  give  origin 
to  muscular  fibres,  and  form  sheaths  for  the  muscles  and  tendons. 
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In  a  thin  subject  these  are  seen  as  white  lines,  running  more  or 
less  in  the  direction  of  the  long  axis  of  the  limb. 

[The  muscles  arising  from  the  internal  condyle  are  to  be  cleaned 
as  far  as  possible  without  disturbing  them ;  a  small  jjart  only  of  the 
Eexor  sublimis  will  be  thus  exposed.    The  edge  of  the  supinator 

longus  is  also  to  be  cleaned. 
Fig.  19.  The  radial  artery  must  be  shown 

thi'oughout  its  course,  and  the 
ulnar  artery  near  the  wiist  at 
the  radial  side  of  the  tendon  of 
the  flexor  carj)i  ulnaiis.  The 
median  nerve  will  ajDpear  be- 
tween the  tendons  of  the  flexor 
carpi  radialis  and  flexor  sub- 
limis, and  to  the  radial  side  of 
the  latter.] 

The  Muscles  (Fig.  19)  arising 
from  the  inner  condyle  are  five 
in  number,  foui'  being  flexors  of 
the  carpus  and  fingers,  and  one 
a  pronator  of  the  radius.  Be- 
ginning from  the  outer  side, 
their  relative  jjositions  are : — 

I,  pronator  teres  ;  2,  flexor  caiiii 

Fig.  19. — Superficial  dissection  of  fore- 
arm and  hand  (from  Bonamy 
and  Beau). 

1.  Bicei^s. 

2.  Inner  liead  of  tricejis. 

3.  Brachialis  anticus. 

4.  Brachial  artery. 

5.  Supinator  longus. 

6.  Internal  condyle. 

7.  Flexor  carpi  radialis. 

8.  Pronator  radii  teres. 

9.  Radial  artery. 
10.  Bicipital  fascia. 

II.  Flexor  longus  pollicis. 

12.  Palniaris  longus. 

13.  Extensor  ossis  mctncarpi  pollicis. 

14.  Flexor  sublimis  digitorum. 

15.  Extensor  prinii  internodii  pollicis. 
IG.  Flexor  carpi  ulnaris. 

17.  Superficial  volar  artery. 

18.  Ulnar  artery. 

19.  Abductor  pollicis. 

20.  Anterior  annular  ligament. 

21.  Flexor  brevis  pollicis. 

22.  Muscles  of  little  finger. 
21.  Superficial  palmar  arch. 


PALMARIS  LONG  US. 
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radialis;  3,  palmaiis  longus  (which  may  be  absent) ;  4,  flexor  sublimis 
digitorum ;  o,  flexor  carpi  ulnaris.  All  these  muscles  have  a  common 
origin  from  (1)  the  internal  condyle,  (2)  the  fascia  of  the  fore-arm, 
and  (3)  the  intermuscular  septa  derived  from  it ;  but  three  of  them, 
viz.,  the  pronator  teres,  flexor  sublimis  digitorum,  and  flexor  carpi 
ulnaris,  have  extra  bony  attachments. 

The  Pronator  Radii  Teres  (Fig.  19,  8)  arises  from  the  internal 
condj-le  above  the  other  muscles,  and  from  half  an  inch  or  an  inch 
of  the  supra-condylar  ridge ;  from  the  fascia  of  the  fore-arm  over 
it ;  and  fr-om  the  intennuscular  septum  between  it  and  the  flexor 
carpi  radialis  ;  and  by  a  second  head  from  the  ridge  on  the  inner 
side  of  the  coronoid  process  of  the  ulna  below  the  ulnar  origin  of 
the  flexor  sublimis.  The  median  nerve  lies  between  the  two  heads, 
the  ulnar  artery  beneath  them.  It  is  inserted  by  a  broad  tendon 
into  the  middle  of  the  outer  side  of  the  radius,  immediately  below 
the  supinator  brevis.  It  pronates  the  hand  by  rolling  the  radius 
on  the  ulna,  and  flexes  the  elbow  ;  and  is  sit-piilied  by  the  highest 
branch  of  the  median  nerve. 

The  Flexor  Carpi  Radialis  (Fig.  19,  7)  arises  fiom  the  internal 
condyle  in  common  with  the  other  muscles  ;  from  the  fascia  of  the 
fore-arm  ;  and  fr-om  the  intennuscular  septa  between  it  aiid  the 
pronator  teres  on  one  side,  and  the  palmaris  lougus  and  flexor 
sublimis  on  the  other.  It  ends  about  the  middle  of  the  fore-arm  in 
a  broad  tendon,  which  soon  becomes  rounded,  and  disappears  at  the 
root  of  the  thumb,  piercing  the  external  attachment  of  the  annular 
ligament  and  passing  through  the  groove  in  the  trapezium,  to  be 
inserted  into  the  base  of  the  second,  and  slightly  into  the  base  of  the 
third  metacarpal  bone.  It  is  a  flexor,  an  abductor  and  a  pronator 
of  the  hand,  and  a  slight  flexor  of  the  elbow.  As  a  flexor  of  the 
wrist  it  acts  upon  both  the  radio-carpal  and  intercarpal  joints.  It 
is  supplied  by  the  median  nerve. 

The  Palmaris  Longus  (Fig.  19,  12)  arises  from  the  common 
attachment  to  the  inner  condyle ;  from  the  fascia  of  the  fore-arm  ; 
and  from  the  intennuscular  septa  on  each  side  of  and  beneath  it. 
Its  long  and  nari'ow  tendon  passes  superficially  to  be  inserted  into 
the  annular  ligament,  and  terminates  by  expanding  into  the  radiat- 
ing palmar  fascia  in  the  centre  of  the  hand.  It  serves  to  make 
tense  the  palmar  fascia  and  thus  i)rotect  the  deep  structures  in  the 
palm.  It  slightly  flexes  the  hand  and  elbow,  and  fixes  the  annular 
ligament  during  the  action  of  the  mirscles  of  the  thumb  and  little 
finger.    It  is  supplied,  by  the  median  nerve. 

The  palmaris  longus  is  subject  to  great  variations  ;  it  is  freijuently 
wanting,  but  is  sometimes  largely  developed,    its  muscular  belly 
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may  be  displaced  downwards  to  tlie  middle  or  lower  part  of  the 
fore-arm,  or  may  be  double ;  and  tbere  are  many  in-egularities  iii 
its  insertion. 

Tbe  Flexor  Carpi  Ulnaris  (Fig.  19,  i6)  arises  from  the  common 
attacbment  to  tlie  internal  condyle,  from  the  fascia  of  tbe  fore-ann, 

from  the  intermuscular  septum 
Fig.  20.  between  it    and  the  adjacent 

muscles;  and  by  an  additional 
aponeiu'otic  origin  from  the 
inner  side  of  the  olecranon  pro- 
cess and  from  the  upper  two- 
thirds  of  the  posterior  border  of 
the  ulna  with  the  flexor  pro- 
fundus digitorum    The  muscle 

Fig.  20. — Superficial  dissection  of  tlie 
front  of  tbe  fore-ann  (from 
Hirschfeld  and  Leveille). 

1.  Supinator  longus  (cut). 

2.  2.  Ulnar  nerve. 

3.  Biceps. 

4.  Median  nerve. 

5.  Musculo-spiral  nerve. 

6.  Brachial  artery. 

7.  Posterior  interosseous  nerve. 

8.  Pronator  teres. 

9.  Supinator  brevis. 

10.  Ulnar  arterj'. 

11.  11.  Radial  nerve. 

12.  Flexor  carpi  radialis  (cut). 

13.  Extensor  carpi  radialis  lougior. 

14.  Anterior  interosseous  nerve. 

15.  Extensor  carpi  radialis  brevior. 

16.  Flexor  sublimis  digitorum. 

17.  17.  Radial  artery. 

18.  Flexor  profmidus  digitorum. 

19.  Tendon  of  pronator  teres. 

20.  Tendon  of  flexor  carjii  ulnans. 

21.  Tendon  of  supinator  longus. 

22.  Ulnar  artery. 

23.  Flexor  longus  pollicis. 
24  Tendon  of  palmaris  longus. 

25.  BTedian  nerve,  becoming  super 
ficial. 

26.  Supei-ficial  division  of  ulnar  nerve 

27.  Tendon  of  flexor  carpi  radiahs. 

28.  Deep  branch  of  ulnar  nerve. 

29.  Abductor  pollicis. 

30.  Cutaneous  palmar  branch  of  nu< 
dian  nerve. 

31.  Digital  branches  of  median  nerve 

32.  Palmaris  brevis. 
34.  Superficial  palmar  arch. 
36  Digital  branches  of  ulnar  nerv  e. 
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is  inserted  by  a  flattened  tendon  (upon  which,  the  muscular  fibres 
extend  nearly  to  the  wrist)  into  the  pisiform  bone,  whence  it 
is  prolonged  by  ligamentous  bands  to  the  unciform  process  and  base 
of  the  fifth  metacarpal  bone.  The  ulnar  nerve  enters  the  fore-arm 
between  the  two  origins  of  this  muscle ;  the  dorsal  cutaneous 
branch  of  the  ulnar  winds  beneath  it  in  the  lower  third  of  the 
fore-arm;  and  the  ulnar  vessels  and  nerve  lie  beneath  the  muscle 
in  the  middle  third  of  the  fore-arm,  and  to  the  radial  side  of 
its  tendon  in  the  lower  third.  It  is  the  only  muscle  inserted 
directly  into  one  of  the  carpal  bones,  and  is  a  flexor  of  the  carpus 
and  of  the  carjjo-metacarpal  joint  of  the  little  finger,  an  adductor 
of  the  hand,  and  fixes  the  pisiform  bone  and  annular  ligament 
dm-ing  the  actions  of  the  muscles  of  the  little  finger.  It  is  supplied 
by  the  ulnar  nerve. 

The  Radial  Artery  (Fig.  19,  g),  the  smaller  of  the  divisions  of 
the  brachial  artery,  extends  in  the  fore-arm  fi-om  the  bifurcation 
at  the  bend  of  the  elbow  to  the  front  of  the  styloid  process  of  the 
radius.  It  is  superficial  in  the  whole  of  this  course,  except  where 
it  is  more  or  less  overlapped  by  the  sui^inator  longus  muscle.  It 
lies  between  the  supinator  longus  and  the  pronator  teres  above, 
and,  in  the  lower  half  of  the  fore-arm,  between  the  tendons  of  the 
supinator  longus  and  flexor  carpi  radialis,  which  latter  tendon  is 
here  generally  taken  as  the  guide  to  the  vessel.  To  its  o«fe?-  side 
is  the  radial  nerve,  which  in  the  upper  thii'd  of  the  arm  is  at  some 
Httle  distance,  in  the  middle  third  sometimes  touches  the  artery, 
and  in  the  lower  third  quits  the  vessel  altogether  to  -pasa  beneath 
the  supinator  longus.  Beneath  the  radial  artery  are  (1)  the  tendon 
of  the  biceps  (if  the  bifurcation  takes  place  in  the  ordinary  position) ; 
(2)  the  supinator  brevis ;  (3)  the  insertion  of  the  jDi'onator  teres ; 
(4)  the  radial  origin  of  the  flexor  sublimis ;  (5)  the  flexor  longus 
pollicis ;  (6)  the  pronator  quadratus;  and  (7)  the  end  of  the 
radius.  It  has  two  venje  comites  and  gives  off  the  following 
branches : — 

Branches. — 1.  The  radial  recurrent  (Fig.  21,  g)  runs  outwards 
beneath  the  supinator  longus  and  gives  ascending  and  descending 
branches,  the  former  anastomosing  with  the  termination  of  the 
superior  profunda  branch  of  the  brachial  artery. 

2.  Mimcidur  brunches  are  given  off  at  various  points  to  the  adjacent 
muscles. 

■i.  The  superficial  volar  (21)  arises  near  the  root  of  the  thumb  and 
is  of  variable  size.  It  runs  forward,  and  generally  beneath  some  of 
the  fibres  of  the  abductor  pollicis,  to  complete  the  superficial  palmar 
arch  formed  by  the  ulnar  artery. 
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4  The  a,derwr  carpal  is  a  smaU  bl-anch  which  runs  across  th. 

wiist  beneath  the  deep  tendons,  to  join  a  ^'l^'^f^^^^.l^'^tt^^^^ 
the  ulnar  artery  at  the  level  of  the  lower  border  of  the  pionatoi 
quaLtus.  It  Lastomoses  with  twigs  of  the  anterior  mterosseous 
and  deep  pabuar  arch. 

TThP  Tironator  teres  is  to  be  divided  about  its  middle  without 

finger  dissected  must  be  preserved.  J 

The  Flexor  Sublimis  Digitorum  (perforatus)  (Fig.  20  i6)  is 
the  o^v  muscle  of  the  fore-arm  which  has  its  origin  from  the  three 
the  f  internal  condyle  of  the  humerus 

IXtX^To;.  the  Xnal  lateral  ligament  of  the  elbow ;  from 
Jhe  intermuscular  septa  betw  een  it  and  the  more  superhcial  mu.cl 
tm  a  tubercle  on  the  inner  side  of  tl^e  coronoid  proce     o  he 

Xi  above  the  pronator  teres  origin;  and  fi'om  the  whole  of  the 
ulna  ^bov^  tne  p  ^^^^^  ^^^.^^^ 

formed  by  the  bones  and  jomts  of  the  J-j;  ^i^,,,  and 

structure,  the  ^^^^^^Z^^^^^^  otthe  L^nd  second 
strong  transverse  baiK^^to^^^^^^^^^ 

phalanges,  and  bj  ^J^^^'^J  "^^^  decussating  diagonally  across  the 
articulations,  some  of  ^^^^^^^  ,^,,th  is  lined  by  a 

front  of  the  two  -^^^f^  ^  f^pon  the  tendons  and  forms 
synovial  membrane,  which  is  ene       j  ,asruh,sa.  These 

certain  little  accessory  sh.ctui.s^^^^^^^  . 

are  of  two  kinds:  (1)  long  t'"*^"^^  „        siiblimis  and  flexor 

f.om  the  phalauges  to  the  o-lo"s  t^o  fl^^^^^^  -  .^^^^.^^^ 
profundus,  Hgomevta  lovga  ;  and  (^)  snoit lo 
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of  each  tendon,  Jii/unwida  hrevia  (MarsBall).  The  tendon  of 
the  flexor  sublimis  (jDerforcatus)  will  be  seen  to  divide  on  the  first 
phalanx  to  give  passage  to  the  tendon  of  the  flexor  profundus  (per- 
forans),  the  two  slips  uniting  beneath  the  latter  and  dividing  again 
to  be  hiserti'd  into  the  ridges  on  the  shaft  of  the  second  phalanx ; 
while  the  tendon  of  the  flexor  profundus  runs  on  to  the  base  of  the 
third  phalanx.  The  flexor  sublimis  is  a  flexor  of  the  middle  and 
proximal  phalanges  and  of  the  wrist;  and  is  also  a  weak  flexor 
of  the  elbow,  but  its  chief  action  is  upon  the  phalanx  to  which  it 
is  attached.    It  is  sii.ppJicd  by  the  median  nerve. 

The  position  of  the  ulnar  arterj%  between  the  tendon  of  the  flexor 
carpi  ulnaris  and  the  innermost  tendon  of  the  flexor  sublimis  in  the 
lower  half  of  the  fore-arm,  is  now  to  be  noticed,  and,  by  a  slight 
separation  of  the  tendons,  the  ulnar  nerve  can  be  seen  Ijdng  close 
to  the  ulnar  side  of  the  artery.  This  is  the  point  where  the  ulnar 
artery  is  usually  tied. 

[The  flexor  sublimis  is  now  to  be  divided  near  its  origin  and 
turned  down  without  injuring  the  median  nerve,  from  which  a 
branch  may  be  traced  to  the  deep  surface  of  the  muscle.] 

The  Deep  Muscles  (Fig.  21)  of  the  fore-arm  are  the  flexor 
long-US  pollicis  on  the  radial  side,  the  flexor  profundus  digitorum 
on  the  ulnar  side,  and  the  pronator  quadratus,  a  small  square 
muscle  with  transverse  fibres,  to  be  afterwards  seen  above  the 
carpus  bj'  drawing  aside  the  tendons.  These  are  now  to  be  cleaned, 
vessels  and  nerves  being  carefullj--  preserved. 

The  Flexor  Longus  Pollicis  (Fig.  21,  15)  arises  from  the  whole 
of  the  anterior  siu'face  of  the  radius  between  the  oblique  line  and 
the  attachment  of  the  pronator  quadratus,  and  from  the  outer  half 
of  the  interosseoiis  membrane  in  nearly  its  whole  length.  It 
generally  has  a  small  additional  origin,  by  a  slip  of  variable  size, 
from  the  inner  side  of  the  coronoid  process  of  the  ulna.  The 
tendon,  invested  by  its  ovrn  bursal  sheath,  passes  beneath  the 
annular  ligament  and  through  the  palm  of  the  hand  between  the 
two  heads  of  the  flexor  brevis  pollicis,  to  be  inserted  into  the  base 
of  the  tei-minal  phalanx  of  the  thumb.  The  /i(/(imeidnm  vcujinaJe 
of  this  tendon  is  much  weaker  than  those  of  the  finger  tendons,  and 
its  synovial  lining  is  commonly  continuous  with  the  outer  carpal 
bursa. 

The  Flexor  Profundus  Digitorum  (perforans)  (Fig.  21,  24) 
arises  from  the  anterior  surface  of  the  ulna  between  the  insertion 
of  the  brachialis  anticus  (which  it  embraces)  and  the  origin  of  the 
pronator  quadratus;  from  the  adjacent  half  of  the  interosseous 
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membrane  ;  and  from  the  npper  two-thirds  of  the  mner  surface  o 
the  ulna,  extending  to  the  coronoid  and  olecranon  processes  and  to 
the  posterior  border  of  the  bone.  The  muscle  ends  m  ^ur  tendons 
(that  to  the  index  finger  alone  being  quite  separate  in  the  lore- 
S  which  pass  beneath  the  annular  ligament,  and  a  ter  giving 
ai-mj,  wnic    1  ^^^^  lumbricales  muscles 


Fig.  21. 


in  the  palm,  pierce  the  tendons 
of  the  .  flexor  sublrmis  opposite 
the  first  phalanges,  and  are 
inserted  into  the  bases  of  the 
third  phalanges  of  the  four- 
fingers. 

The  two  preceding  muscles 
are  direct  flexors  of  the  thiunb 
and  fingers,  and  of  the  carpus, 
acting  chiefly  upon  the  tenninal 
phalanges.  The  flexor  lon- 
gus  poUicis  is  supplied  by  the 
anterior  interosseous  branch  of 
the  median  nei-ve ;  the  flexor 


pi„  21  —Deep  dissection  of  fore-anu 
and  hand  (from  Bonamy  and  Beau). 


1. 


10. 
11. 
12. 
13. 
14. 

15. 

IG. 

17. 

18. 

19. 

20. 

21. 

22. 

23. 

24. 

25. 

2G. 

28. 
30. 


Biceps. 

Inner  bead  of  triceps. 
Brachialis  anticus. 
Brachial  artei-y. 
Bicipital  fascia. 
Anastomatic  artery. 
Supinator  longus. 
Internal  condyle. 
Radial  recurrent  artei-y. 
Anterior  ulnar  recurrent  artery. 
Radial  artery. 

Posterior  ulnar  recurrent  aitei-> . 
Insertion  of  pronator  radu  teres. 
Ulnar  artery.  . 
Flexor  longus  poUicis. 
Supinator  brevis. 
Pronator  quadi-atus. 
Interosseous  artery. 
Extensors  of  thumb. 
Anterior  interosseous  art«ry. 
Superficial  volar  arten'. 
Flexor  carpi  ulnai-is. 
Abductor  pollicis. 
Flexor  juofuudus  digitorum. 
Dcei)  palmar  arch. 
Anterior  annular  ligament. 
Short  muscles  of  little  finger. 
Superficial  palmar  arch. 
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profundus  partly  by  tlie  anterior  interosseous  branch  of  the  median 
and  partly  by  the  ulnar  nerve. . 

[By  separating  the  flexor  longus  poUicis  from  the  flexor  profundus 
digitorum,  the  interosseous  vessels  and  the  anterior  interosseous 
vessels  aiid  nerve,  as  well  as  the  pronator  quadratus  muscle,  will 
be  displayed.] 

The  tendons  of  the  flexor  sublimis  and  jirofundus  are  provided 
with  bursal  sheatlis  common  to  the  two ;  a  carpal  .sheath  Ij'ing 
beneath  the  annular  ligameiit  and  extending  a  little  above  and 
below  it,  and  th'i/ital  sheaths,  one  for  each  finger,  Ij'ing  within  the 
theca,  and  extending  more  or  less  into  the  palm  beyond  the  pro.Ki- 
mal  side  of  the  ligamentiim  vaginale,  especially  in  the  case  of  the 
little  finger,  the  digital  sheath  of  which  communicates  with  the 
carpal  sheath.  The  bursal  sheath  of  the  thumb  tendon  commonly 
extends  from  above  the  annular  ligament  to  the  distal  joint,  but  is 
occasionally  divided  into  two  jiarts  by  an  interval  opposite  the 
metacarpal  bone  :  in  rare  cases  it  communicates  with  the  carpal 
sheaths  of  the  finger  tendons. 

The  Pronator  Quadratus  (Fig.  21,  17)  is  the  onlj'  muscle  in 
the  arm  whose  fibres  are  transverse.  It  arises  from  the  lower 
oblique  line  on  the  front  of  the  ulna,  below  the  origin  of  the  flexor 
profundus,  and  is  inserted  into  the  whole  of  the  front  of  the  radius 
below  the  attachment  of  the  flexor  longus  pollieis.  This  muscle  is 
a  powerfid  pronator  of  the  fore-arm,  and  is  supplied  by  the  anterior 
interosseous- branch  of  the  median  nerve. 

The  Ulnar  Artery  (Fig.  21,  14)  arises  from  the  bifurcation  of 
the  brachial  artery  at  the  bend  of  the  elbow,  and  at  first  takes  an 
oblique  com-se  inwards  beneath  the  median  nerve  (separated  from  it 
hj  the  deejj  head  of  the  pronator  teres)  and  four  of  the  muscles 
arising  from  the  internal  condjde  (pronator  teres,  flexor  carpi 
radialis,  palmaris  longus,  flexor  sublimis  digitorum).  It  lies  first 
u}ion  the  insoition  of  the  brachialis  anticus,  then  upon  the  flexor 
profundus  digitoriun,  being  there  bound  down  by  a  process  of  deep 
fascia.  The  ulnar  nerve  is  in  internal  relation  to  the  artery  for  the 
lower  two-thii-ds  of  the  fore-arm,  and  in  the  lower  third  both 
artery  and  nerve  lie  comjiarativcly  .superficially  between  the  tendons 
of  the  flexor  carpi  ulnaris  and  (he  flexor  sublimis ;  they  both 
rest  on  the  flexor  profundus  digitorum  mitil  they  pass  forward  to 
the  hand,  between  the  annular  ligani(int  and  a  process  from  tlio 
tendon  of  the  flexor  carpi  idnaris.  Two  vena;  comites  are  in  close 
relation  with  the  artery. 

Brandies. — 1.  The  Anteriar  ulnar  recurrent  (Fig.  21,  to)  will  bo 
found  between  the  brachialis  anticus  and  ^jrouator  teres,  running 
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up  in  front  of  the  elbow  joint  to  join  tlie  anterior  branclies  of  the 
anastomotic  and  inferior  profunda. 

2.  The  Posterior  ulnar  recurrent  (12),  larger  than  the  antenor,  is 
to  be  followed  beneath  the  flexor  sublimis  and  flexor  carpi  ulnaris 
to  the  back  of  the  internal  condyle,  where,  after  passing  between 
the  heads  of  the  flexor  carpi  ulnaris,  it  runs  in  the  groove  occupied 
by  the  ulnar  nerve,  and  anastomoses  with  the  inferior  profunda 
and  anastomotic  arteries. 

3.  The  Interosseous  arten/  (18)  is  a  short  trunk  arising  about  one 
inch  from  the  commencement  of  the  artery.  It  is  dh-ected  back- 
wards to  the  interosseous  space,  where  it  subcUvides  into  antenor 
and  posterior  interosseous  branches. 

The  posterior  interosseous  passes  between  the  radius  and  ulna  m 
the  interval  between  the  obUque  and  interosseous  Ugaments  to  3oin 
the  posterior  interosseous  nerve  at  the  back  of  the  fore-arm,  where 

it  wiU  be  dissected.  .1    j.     j.  x- 

The  anterior  interosseous  (20)  is  to  be  followed  down  the  fi'ont  oi 
the  interosseous  membrane,  where  it  will  be  found  lying  with  the 
anterior  interosseous  branch  of  the  median  nerve  between  the  flexor 
lono'us  pollicis  and  flexor  profundus  digitorum,  until  it  reaches  the 
upper  border  of  the  pronator  quadi-atus  ;  here  it  gives  off  a  small 
branch  which  runs  beneath  the  pronator  quadi-atus  to  join  tke 
anterior  carpal  rete,  while  the  larger  posterior  branch  pierces  the 
interosseous  membrane,  and  passes  down  beneath  the  extensor  ■ 
tendons  to  ioiii  the  posterior  carpal  rete.    It  gives  off  nimierou.« 
„.lar  benches;  a  median  branch  to  accompany  the  median  W 
nerve  (sometimes  of  large  size),  and  two  nntr,ent  arteries  to  the 
radius  and  ulna,  which  are  directed  toivards  the  0  bow. 

4  ihe  aM.'l,r  carpal  artery  rims  beneath  the  flexor  tendon, 
near  the  lower  border  of  the  pronator  quadratus,  to  ^^PP  I  ^h^ 
front  of  the  carpus.    It  anastomoses  with  the  anterior  carpal  fion 
the  radial  twigs  from  the  anterior  interosseous,  and  recurrent 
Wches  of  the"  deep  palmar  arch.    The  posteri.-  carpal  arUr, 
passes  to  the  back  of  the  wrist,  and  will  be  seen  later 
^  The  Median  Nerve  (Fig.  22, 6)  after  passmg  be  ween 
the  pronator  teres,  and  between  the  radial  and 
flexir  sublimis  digitonun,  crosses  the  ulnar  -•^-•-V  ^  ^        ,  .f 
the  flexor  sublimis  and  flexor  profundus  muscles     Iseai  the  v^is 
it  is  placed  superficially  between  the  tendon  of  the  flexoi  caipi 
Idillis  and  the  radial  side  of  the  flexor  subhims.  and  passes 
Iwmo'ith  the  annular  ligament  into  the  hand. 

front  «I  the  fo»-«im  ox«i,t  the  flexor  cai-p.  utaans  and  half  the 
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flexor  profuudus.  As  soon  us  it  enters  the  fore-anu  it  gives 
branches  to  the  pronator  teres,  flexor  carpi  radialis,  flexor  sublimis 
digitorum,  and  palmaris  longus,  and,  after  crossing  the  ulnar  artery, 
gives  off  the  anterior  interosseons  nerve  (25).  This  passes  down  the 
fi'ont  of  the  interosseous  membrane,  giving  branches  to  the  flexor 
longus  poUicis  and  the  outer  half  of  the  flexor  profundus  digitorum, 
and    the   pronator    qiiadratus,  pj^  22. 

finally  reaching  the  fi-ont  of  the 
wrist-joint,  where  it  gives  a 
branch  to  the  articulation. 

A  cutaneviis  palmar  branch  of 
the  median  (Fig.  20,  30)  arises  a 
short  distance  above  the  annular 


Fig.  22. — Deep  dissection  of  tlie  front 
of  tlie  fore-arm  and  hand  (from 
Hirschfeld  and  Leveille). 

1.  Supinator  longus  (cut). 

2,  2.  Ulnar  nerve. 

8.  Bracliialis  anticus. 
4.  Biceps. 

.5.  Musculo-spiral  nerve. 

6.  Median  nerve. 

7.  Posterior  interosseous  nerve. 

8.  Pronator  teres  and  flexor  carpi 

radialis  (cut). 

9.  Extensor  carpi  radialis  longior 

(cut). 

10.  Brachial  artery. 

11.  Supinator  brevis. 

12.  Flexor  subhmis  digitorum  (cut). 

13.  13.  Radial  nerve. 

14.  14.  Plexor  carpi  ulnaris. 

15.  Extensor  carpi  radialis  brevior. 

16.  Ulnar  artery. 

37.  Radial  origin  of  flexor  sublimis 
digitorum  (cut). 

18.  Flexor  profundus  digitorum. 

19.  Tendon  of  pronator  teres. 

20.  20.  Dorsal     brancli     of  ulnar 

nerve. 

21.  21.  Radial  artery. 

22.  22.  Deep  branch  of  ulnar  nerve. 

23.  Flexor  longus  pollieis. 

24.  Abductor  minimi  digiti. 

2.'3.  Anterior  interosseous  nerve. 
2(1,  Digital  branches  of  ulnar  nerve. 

27.  Tendon  of  supinator  longus. 

28.  One  of  tlie  lumbricales. 

29.  Pronator  quadratus. 

31.  Tendon  of  (lexor  carpi  radialis. 
33.  Digital  branches  of  median  nerve. 
3-5.  Adductor  transversus  pollieis. 
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ligament,  over  which  it  passes  to  be  distributed  to  the  skin  of 
the  palm. 

The  Ulnar  Nerve  (Pig.  22,  2)  enters  the  fore-arm  behind  the 
internal  condyle,  by  passing  between  the  heads  of  the  flexor  carpi 
ulnaris.  It  Hes  under  cover  of  that  muscle  aud  upon  the  flexor 
profundus  digitorum  for  the  whole  of  its  course  in  the  fore-ann ; 
and  about  the  middle  third  of  the  fore-arm  comes  into  close  relation 
with  the  iilnar  artery,  and,  keeping  to  its  ulnar  side,  accompanies 
it  over  the  annular  ligament  into  the  pahn. 

Branches  (Fig.  22).— The  ulnar  nerve  gives  small  articular 
branches  to  the  back  of  the  elbow,  and  suppHes  one  and  a  half  of 
the  muscles  of  the  forearm,  viz.,  the  flexor  oarpi  ulnaris  and  the 
inner  half  of  the  flexor  profundus  cHgitormn. 

In  the  lower  third  of  the  fore-arm  the  nerve  gives  a  ilorml 
hranch  (20),  which  turns  backwards  beneath  the  tendon  of  the  flexor 
carpi  ulnaris  to  be  distributed  to  the  back  of  the  Httle  and  half  the 
ring  finger  as  far  as  the  middle  of  their  second  phalanges,  and 
sometuues  replaces  the  adjoining  branch  of  the  radial. 

A  cutaneous  palmar  branch  of  smaU  size  arises  below  the  middle 
of  the  fore-ai-m,  and,  after  running  down  in  fi-ont  of  the  uhiar 
artery  becomes  cutaneous  close  above  the  annular  hgament,  and 
is  distributed  to  the  skin  of  the  palm  on  the  uhaar  side,  communi- 
cating with  the  palmar  cutaneous  of  the  median. 

The  Radial  Nerve  (Fig.  22,  13)  is  seen  to  aiise  from  the 
musculo-spii'al  nerve  opposite  the  elbow.  It  lies  at  first  upon  the 
supinator  brevis,  to  the  outer  side  of,  and  at  some  htt  e  chstance 
from,  the  radial  artery ;  but  in  the  middle  third  of  the  fore-arm  it 
is  in  close  relation  with  the  artery  on  the  pronator  teres,  and  occa- 
sionally touches  it,  leaving  the  vessel  at  the  lower  third  to  cross 
beneath  the  tendon  of  the  supinator  longus  to  the  back  of  the  fore- 

arm  and  hand.  .      ,     ,  •    .1        j.  „ 

The  Posterior  Interosseous  Nerve  (Fig.  22.  7)  is  he  outer 
terminal  branch  of  the  musculo- spiral ;  it  runs  for  a  short  distance 
1  the  supinator  brevis,  here  giving  off  branches  for  the  suppb  o 
that  muscle  and  of  the  extensor  carp,  radmhs  brcyior ;  it  then 
wtds  round  the  radius  in  the  substance  of  the  supinator  brevi.. 
and  its  fm-ther  course  will  be  seen  on  the  back  of  the  fore-ann. 


The  Back  of  the  Fore-akm. 
rm    f,.o„f  nf  the  fore-arm  having  been  dissected,  the  skin  can  be 
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Fig.  23. 


hand.  Au  incision  is  also  to  be  made  along  the  thumb  and  each  of 
the  fingers,  and  the  skm  reflected,  and  then  the  cutaneous  nerves 
and  vessels,  but  especially  the  veins,  are  to  be  dissected  out  of  the 
superficial  fascia.] 

Cutaneous  Nerves  (Fig.  23).— The  back  of  the  fore-arm  is 
supplied  in  the  middle  by  the  branches  of  the  mmcido-spiral  nerve 
(2),  which  was  seen  above  the  condyles  of  the  humerus  in  the 
dissection  of  the  back  of  the  arm 
(p.  41),  and  on  the  outer  side  of  the 
limb  by  branches  from  the  miiscido- 
cutuueous  nerve  (4),  and  on  the 
inner  side  by  branches  of  the  in- 
ternal cutaneous  nerve  (3).  At  the 
wiist,  on  the  outer  side,  the  large 
radial  nerve  (6)  pierces  the  deep 
fascia  in  the  lower  thu'd  of  the  fore- 
arm, and,  after  communicating 
with  the  musculo-cutaneous  nerve, 
distributes  digital  branches  to  both 
sides  of  the  thiunb,  fore-finger,  and 
middle  finger,  and  to  the  radial  side 
of  the  ring  finger  ;  it  forms  in  addi- 
tion a  loop  across  the  back  of  the 
hand  with  the  dorsal  hranch  of  the 
ulnar  ne.rce  (7),  which  ajjpears  on 
the  inner  side  of  the  wrist,  at  a 
point  coiTesponding  to  the  lower 
end  of  the  ulna,  and  gives  digital 
branches  to  both  sides  of  the  little 
finger  and  the  ulnar  side  of  the 
ring  finger,  joining  the  radial  nerve 
across  the  back  of  the  hand.  The 


Fig.  23. — Superficial  dissection  of  the 
back  of  tlie  fore-arm  (from  Hirsch- 
feld  and  Leveille). 

1.  Posterior  branch  of  internal  cuta- 

neous nerve. 

2.  External  cutaneous  branch  of  nius- 

culo-spiral  nerve. 

3.  3.  Internal  cutaneous  nerve. 

4.  Radial  vein  and  external  cutaiujous 

nerve. 

5.  Posterior  ulnar  vein. 

6.  Radial  nerve. 

7.  Dorsal  branch  of  ulnar  nerve. 
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distribution  of  tbese  dorsal  digital  nerves  usually  does  not  extend 
beyond  the  middle  of  the  second  phalanges,  the  distal  portion 
of  the  dorsal  integument  receiving  its  supply  from  the  palmar 
digital  nerves. 

The  Superficial  Veins  (Fig.  23)  across  the  back  of  the  meta- 
carpus originate  in  an  irregular  arch,  from  which  arise  the  radial 
and  posterior  ulnar  veins  at  its  inner  and  outer  extremities ;  these 
have  akeady  been  ti-aced  to  the  cephalic  and  basilic  veins  respec- 
tively. 

[The  deep  fascia  is  to  be  removed  from  the  back  of  the  fore-ai-ui 
and  hand,  with  the  exception  of  a  band  about  an  inch  wide,  which  is 
to  be  left  opposite  the  lower  end  of  the  radius,  to  form  the  posterior 
annular  hicjament  (Fig.  24,  15).  The  slender  posterior  interosseous 
artery  to  the  outer  side  of  the  extensor  carpi  ubians  is  to  be  pre- 
served It  will  be  found  to  be  impossible  to  remove  the  fascia 
entii-ely  near  the  elbow,  where  it  is  incorporated  with  the  muscles.  J 

Muscles  of  the  Back  of  the  Tore-arm  (Fig.  24).— The  fore- 
ai-m  muscles  arising  fi'om  and  above  the  external  condyle  of  the 
hiunerus  are  either  extensors  or  supinators,  and  wiU  be  found  m  the 
following  order,  beginning  fi-om  the  radial  side:— 1,  supinator 
longus;  2,  extensor  carpi  radiaHs  longior  ;  3,  extensor  carpi  radiahs 
brevier;  4,  extensor  communis  digitorum ;  5,  extensor  mmum 
digiti-  6,  extensor  carpi  ulnaris;  and  7,  anconeus  (covered  by 
fascia 'prolonged  from  the  triceps);  another  muscle,  the  supmator 
brevis,  Ues  under  cover  of  the  long  muscles  and  will  be  seen  later. 
Arising  deeply  from  the  bones  of  the  ./b;'e-arm,  mil  be  found  torn- 
short  extensor  muscles,  which  hold  the  following  position  m  relation 
to  one  another  from  the  radial  side:-!,  extensor  ossis  mctacai-pi 
pollicis  ;  2,  extensor  piimi  internodii  pollicis  ;  3,  extensor  secundi 
internodii  polUcis ;  4,  extensor  indicis. 

The  muscles  arising  from  the  himierus  have  additional  origins 
from  the  fascia  of  the  arm  or  from  intermuscular  septa  derived 
from  it;  and  two,  viz.,  the  extensor  carpi  ulnaris  imd  supinator 
brevis,  have  additional  origins  from  the  ulna. 

The  Supinator  Radii  Longus  (Fig.  24,  4)  is  a  long  muscle 
and  has  been  already  seen  in  great  part  in  previous  dissections  ot 
the  bend  of  the  elbow  and  fore-arm.  It  arises  from  the  upper 
two-thh'ds  of  the  external  supra-con.lylar  ridge  of  the  humerus,  and 
from  the  external  intermuscular  septum  of  the  arm,  which  separates 
it  from  the  triceps;  and  is  inserted  into  the  base  of  the  styloi.l 
process  of  the  radius.  Its  tendon  is  crossed  by  two  short  extensors 
of  the  thumb  at  the  annular  Ugament,  and  the  radial  ncn  e  passes 
beneath  it  to  reach  the  back  of  the  hand.    It  is  supphed  by  a 
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Fig.  24. 


special  branch  of  the  musculo-spii-al  nerve.  It  is  a  powerful  flexor 
of  the  fore-ai-m,  and  may  also  bring  the  radius  into  a  position 
midwaj'  between  pronation  and  supination. 

The  Extensor  Carpi  Radialis  Longior 
(Fig.  24,  5,  Fig.  25,  3)  arises  from  the  lower 
third  of  the  external  supra-condylar  ridge 
and  from  the  external  intermuscular  septum ; 
its  tendon  passes  beneath  the  extensors  of 
the  metacarpal  bone  and  first  phalanx  of  the 
thimib,  and  through  the  second  division  of 
the  annular  ligament,  and  having  then  been 
crossed  by  the  tendon  of  the  third  extensor 
of  the  thumb,  is  inserted  into  the  base  of  the 
2nd  metacarpal  bone.  The  muscle  aids  the 
supinator  longus  in  flexion  of  the  fore-arm, 
and  is  an  extensor  and  abductor  of  the 
hand  at  the  radio-carpal  and  intercarjial 
joints. 

The  Extensor  Carpi  Radialis  Brevier 
(Fig.  24,  6),  which  is  partly  covered  by  the 
long  extensor,  cm'scs  from  the  outer  condyle 
of  the  humerus;  from  the  external  lateral 
hgament;  from  the  fascia  of  the  fore-arm, 
and  from  the  intennuscular  septiun  between 
it  and  the  extensor  communis  digitorum. 
Its  tendon  passes,  with  that  of  the  long 
extensor,  beneath  the  two  extensors  of  the 
thumb  and  through  the  second  division  of 
the  annular  ligament;  and  lastly  beneath 
the  third  extensor  of  the  thumb,  to  be  inserted 
into  the  styloid  process  on  the  base  of  the 


Pig.  24. — Superficial  muscles  of  the  back  of  tlie  fore-arm  (from  Wilson). 


1.  Biceps. 

2.  Braohialis  anticus. 

3.  Lower  jiart  of  the  triceps,  inserted 

into  the  olecranon. 

4.  Supinator  longus. 

5.  Extensor  carpi  radialis  loni,'ior. 

6.  E.xtensor  carpi  radialis  brevior. 

7.  Tendons  of  insertion  of  these  two 

uuiscles. 

8.  Extensor  comniunis  digitorum. 

9.  Extensor  minimi  digiti. 

10.  Extensor  carpi  idnaris. 

11.  An  coneus. 


12.  Flexor  carpi  ulnaris. 

13.  Extensor  ossis  metacarpi  and  ex- 

tensor primi  internodii  pollicis 
lying  togetlier. 

14.  Extensor  secundi  internodii  pol- 

licis. 

I.').  Posterior  annuhir  ligament.  The 
tendons  of  theconnnon  extensor 
are  seen  on  the  back  of  tlie 
hand,  and  the  mode  of  inser- 
tion on  tlie  dorsum  of  tlie 
flmters. 
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3rd  metacarpal  bone.     It  is  an  extensor  of  both  elbow  and  wrist 
joints  and  a  sUgbt  abductor  of  the  hand. 

The  Extensor  Communis  Digitorum  (Fig.  24,  8)  arisen  from 
the  external  condyle  with  the  preceding  muscles ;  from  the  fascia 
of  the  fore-ann,  and  from  the  intermuscular  septa  on  each  side  of 
it.    It  ends  in  three  tendons,  which  pass  through  the  fourth  division 
of  the  annular  ligament  with  the  extensor  indicis,  and,  the  inner- 
most having  subdivided,  the  fom-  tendons  thus  formed  are 
into  the  fingers  in  the  following  way  :-Opposite  the  metacai-po- 
phalangeal  joint  each  tendon  receives  slips  on  both  sides  from  the 
interossei;  it  expands  upon  the  phalanx,  and  is  joined  on  the  radial 
side  by  the  tendon  of  the  lumbricalis,  finally  its  lateral  portions 
are  prolonged  to  the  base  of  the  thii'd  phalanx,  whilst  the  midcUe 
portion  is  attached  to  that  of  the  second  phalanx.    The  division 
into  three  slips  figured  on  diagrams  is  somewhat  artificial,  and 
must  be  made  with  the  scalpel,  since  the  three  parts  are,  in  the 
natural  state,  united.    The  tendon  of  the  cxUn.or  in.bas  joins  the 
ulnar  side  of  the  first  or  outermost  tendon  opposite  the  first  phalanx ; 
the  tendon  to  the  ring  finger  is  joined  by  oblique  tendinous^ shps  to 
the  tendons  on  each  side;  and  the  tendon  to  the  litt  e  hnger 
joined  by  the  two  divisions  of  the  extensor  minimi  digiti,  both 
above  and  below  the  band  uniting  it  with  the  tendon  of  the  rmg 

'Iheadion  of  this  muscle  is  to  extend  the  wrist  and  fingers,  and 
in  a  very  smaU  degree  the  elbow.  Its  principal  action,  however, 
is  upon  the  proximal  phalanges  (into  which  it  is  not  directly 
inserted);  the  true  extensors  of  the  middle  and  ungual  phalanges 
being  the  interossei  and  lumbricales.  .  ,    ,    ^  , 

The  Extensor  Minimi  Digiti  (Fig.  24,  g)  might  be  taken  as 
a  part  of  the  common  extensor,  but  it  is  separated  from  it  by  an 
intermuscular  septum.    It  arises  from  the  external  condyle  :  h-om 
the  fascia  and  from  the  intermuscular  septa  on  each  side  ;  and  ii> 
tendon,  after  passing  through  the  fifth  division  of  the  annular 
ligament  in  the  groove  between  the  radius  and  the  ulna,  and  over 
the  posterior  inferior  radio-ulnar  ligament,  is  generally  divided 
both  slips  being  iuserted  into  the  common  expansion  on  the  tii> 
phalanx  of  the  Uttle  finger,  but  the  innermost  ^-^^^^  '^ 
forward  than  its  feUow  (Fig.  27,  19).  ^V^fir'''^^'^ 
dent  ..xtension  to  the  little  finger,  chiefly  at  the  metacaipo 
phalangeal  joint,  and  aids  the  extensor  communis  m  other  respect 

The  Extensor  Carpi  Ulnaris  (Fig.  24,  10)  ur.ses  from  the  back 
of  the  external  con.lvle,  from  the  fascia,  and  from  tOie  mtermusculai 
septa  on  each  .side ;  and  ha.,  an  additional  origin  from  an  expansion 
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attached  to  the  posterior  border  of  the  ulna,  the  fibres  covering, 
but  not  being  attached  to,  the  iuiier  part  of  the  posterior  surface  of 
the  bone.  The  tendon  passes  through  the  sixth  division  of  the 
annular  ligament,  and  in  a  groove  behind  the  styloid  process  of 
the  ulna,  to  be  inserted  into  the  base  of  the  metacarpal  bone  of  the 
little  finger  (oth  metacarpal  bone).  It  is  an  extensor  and  adductor 
of  the  hand,  a  feeble  extensor  of  the  fore-arm,  and  extends  the 
carpo-metacarpal  joint  of  the  little  finger. 

It  should  be  noted  that  all  the  flexors  and  extensors  of  the  carpus 
are  inserted,  directly  or  indii-ectly,  into  the  metncarpiis,  and  act 
upon  the  radio-carpal,  intercarpal,  and  carpo-metacarpal  articula- 
tions. The  extensors  of  the  fingers  act  most  powerfully  on  the 
proximal  phalanges,  the  two  other  phalanges  being  principally 
extended  by  the  lumbricales  and  interossei ;  the  radial  extensors  are 
also  abductors,  and  the  ulnar  extensor  is  an  adductor  of  the  radio- 
carpal articulation,  and  the  extensor  carpi  radialis  longior  assists 
the  sujiinator  longus  as  a  flexor  of  the  fore-ami,  the  rest  being 
feeble  extensors  of  the  elbow.  The  extensor  carpi  radiaKs  longior 
is  supplied  by  the  musculo-spiral  nerve ;  all  the  others  by  the 
posterior  interosseous  nerve,  a  branch  of  the  muscixlo-spiral. 

The  Anconeus  (Fig.  24,  ii,  Fig.  25,  4)  is  a  small  triangular 
muscle  on  the  back  of  the  elbow,  which  is  apparently  continuous 
with  the  tiiceps,  but  is  separated  from  it  by  a  narrow  cellular 
interval.  It  is  covered  by  an  expansion  from  the  tendon  of  the 
triceps,  which  must  be  removed  to  expose  it.  It  arises  fi-om  the 
back  of  the  external  condyle  of  the  humerus  bj-  a  separate  origin, 
and  spreads  out  to  its  fleshy  insertion  into  the  triangular  surface 
\vpon  the  outer  side  of  the  olecranon  and  posterior  sm-face  of  the 
ulna  above  the  superior  oblique  line.  It  is  an  extensor  of  the  fore- 
arm, and  is  supplied  by  a  branch  of  the  musculo-spiral  nerve, 
which  pierces  its  iipper  margin  and  is  accompanied  by  a  branch  of 
the  superior  profunda  artery.  Its  deep  siu'face  is  in  relation  with 
the  posterior  interosseoiis  recuri'ent  vessels  and  with  the  capsule  of 
the  elbow  and  superior  radio- ulnar  joints  (hence,  when  there  is 
synovial  effusion,  the  muscle  appears  unduly  prominent). 

j^The  long  extensors  must  be  divided  about  the  middle  and  turned 
aside  ill  order  to  see  the  deep  muscles  thoroughly,  but  the  supinator 
longus  should  be  left  uncut.  The  supinator  brovis  will  require 
careful  dissection  beneath  the  origins  of  the  other  muscles,  and  the 
ann  must  be  fully  ]ironated  in  order  to  stretch  the  fibres  whilst 
being  cleaned.  The  posterior  interosseous  nerve  piercing  the 
muscle  is  to  be  carefully  preserved,  and  its  branches  ti-aced  to  the 
extensors.]  • 
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The  Supinator  Brevis  (Eig.  25,  9)  is  an  oblique  muscle,  covered 
at  the  tipper  part  by  a  tendinous  expansion,  from  which  some  of  its 
fibres  take  their  origin.  It  arises  from  the  external  lateral  ligament 
of  the  elbow,  a  few  fibres  perhaps  reaching  the  external  condyle ; 
from  the  back  of  the  orbicular  ligament  of  the  radius ;  from  the 
triangular  space  below  the  lesser  sigmoid  cavity  of  the  ulna,  and 
from  the  adjacent  part  of  the  posterior  surface  of  the  bone  for 
a  short  cUstance.  Its  fasciculi  sweep  spii-ally  around  the  radius, 
and  are  inserted  into  the  upper  third  of  that  bone,  extending  to  the 
inner  margin  of  the  neck,  the  outer  margin  of  the  bicipital  tuber- 
osity, the  oblique  line,  and  the  corresponding  parts  of  the  anterior, 
external,  and  posterior  aspects  of  the  bone.  It  is  pierced  by  the 
posterior  interosseous  nerve  (which  supplies  it),  and  the  posteiior 
interosseous  artery  passes  between  it  and  the  extensor  ossis 
metacarpi  pollicis.    It  is  a  powerful  supinator  of  the  radius  on 

the  ulna.  %  •  t-u 

The  Extensor  Ossis  Metacarpi  PoUicis  (Fig.  2o,  13)  is  the 
only  one  of  the  special  extensors  of  the  thumb  which  usually  has 
an  "origin  from  both  bones  of  the  f ore-ami.    It  arises  from  the 
middle  of  the  posterior  surface  of  the  radius  for  about  two  mches. 
the  origin  reaching  across  the  bone  from  the  interosseous  hne  to 
the  attachments  of  the  supinator  brevis  and  pronator  teres ;  fi'om  a 
corresponding  portion  of  the  posterior  sm-face  of  the  interosseous 
membrane  ;  and  from  two  inches  of  the  middle  of  the  outer-  side  of 
the  posterior  surface  of  the  ulna,  between  the  attachments  of  the 
supinator  brevis  and  anconeus  above,  and  the  extensor  secundi 
internodii  below.     The  muscle  becomes  superficial  between  the 
extensors  of  the  carpus  and  fingers,  and  having  crossed  the  extensor 
carpi  radialis  longior  and  brevior,  and  the  insertion  of  the  supinator 
longus,  it  passes  on  the  outer  side  of  the  styloid  process  of  the 
radhis,  through  the  first  division  of  the  posterior  annular  hgament 
and  over  the  racUal  artery,  to  be  inserted  mto  the  base  of  he 
metacai-pal  bone  of  the  thumb,  sometimes  sendmg  a  sbp  to  the 
trapezium  and  the  short  muscles  of  the  thumb. 

The  Extensor  Primi  Internodii  Pollicis  (Ing.  2o.  15) 
from  the  back  of  the  ra(Kus  immediately  below  the  extensor  ossis 
metacarpi  pollicis  and  close  to  the  interosseous  line,  f'.'^"  ^P^^^^ 
inches  long  and  half  an  inch  wide ;  also  ft-om  the  radial  half  of  h 
interosseous  membrane  for  a  corresponding  distance     It.  tendon 
lies  to  the  ulnar  side  of  the  tendon  of  the  extensor  of  the  nietacm-  al 
bone  in  its  whole  course,  passing  through  the  samg  division  of  tl.^ 
annular  ligament,  and  is  prolonged  to  be  inserted  into  the  base  of 
the  first  phalanx  of  the  thmub. 
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Fig.  25. 


The  Extensor  Secundi  Internodii  PoUicis  (Fig.  25,  8)  arises 
from  the  middle  of  the  outer  half  of  the  posterior  surface  of  the  ulna, 
between  the  origins  of  the  extensor  ossis  metacarpi  pollicis  above 
and  the  indicator  below,  and  from  the  ulnai'  half  of  the  correspond- 
ing portion  of  the  interosseous 
membrane.  Its  tendon  becomes 
superficial  just  above  the  annular 
Hgament,  thi-ough  which  it  passes 
very  obliquely  in  a  separate  division 
(the  third)  ;  then  crossing  the 
tendons  of  the  long  and  short  radial 
extensors  and,  the  radial  artery,  it 
runs  along  the  ulnar  side  of  the 
extensor  j)rimi  internodii  to  be 
inserted  into  the  base  of  the  ter- 
minal i3halanx  of  the  thumb.  Its 
tendon  receives  fibrous  processes 
(analogous  to  those  given  off 
to  the  finger  extensors  by  the 
interossei)    from     the  abductor 


Fig.  25. — Deep  muscles  of  the  back  of  the 
fore-arm  (from  Sappey). 

1.  Supinator  longus. 

2,  2.  Triceps. 

3,  3,  3.  Extensor  carpi  radialis  longior. 

4.  Anconeus. 

6.  Common  tendon  of  extensor  com- 
munis digitorum,  extensor  minimi 
digiti,  and  extensor  carpi  ulnaris. 

6.  Flexor  carpi  ulnaris,  turned  aside 

from  flexor  profundus  digitorum. 

7.  7,  7.  Extensor  carpi  radialis  brevior. 

8.  Extensor  secundi  internodii  pollicis. 

9.  Supinator  brevis. 

10.  Extensor  indicis. 

11.  Insertion  of  pronator  radii  teres. 

12.  Posterior  annular  ligament. 

13.  Extensor  ossis  metacarpi  pollicis. 

14.  Insertion  of  extensor  carpi  ulnaris. 

15.  Extensor  primi  internodii  pollicis. 

16.  Abductor  minimi  digiti. 

17.  Abductor  indicis. 

18.  Dorsal  interosseous  of  fourth  inter- 

space. 

19.  Expansion   of    extensor  communis 

digitorum  and  tendon  of  extensor 
indicis. 

20.  Tendon   of  extensor  minimi  digiti 

about  to  blend  with  tendon  of 
extensor  communis  digitorum. 
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polUcis  on  the  outer  side   and   the   adduct.n-   obliquiLs  on  the 

inner  side.  .      .  o 

The  Extensor  Indicis  (indicator)  (Fig.  25,  lo)  ut'scs  from  tho 
posterior  surface  of  the  ulna  below  the  preceding  muscle,  and 
sUghtly  from  the  interosseous  membrane.  Its  tendon  is  covered  by 
those  of  the  common  extensor,  and  running  through  the  fourth 
division  of  the  annular  ligament  with  them,  joins  the  ulnar  side  ot 
the  tendon  to  the  fore-finger. 

Actions.— The  extensor  ossis  metacarpi  pollicis  is  not  only  an 
extensor  and  abductor  of  the  metacarpal  bone  ot  the  thumb,  but  is 
also  an  extensor  and  abductor  of  the  wi'ist,  and  by  means  of  its 
ulnar  fibres  a  shght  supinator  of  the  fore-ann.  The  eTiensor  prrm,. 
internodv  has  similar  actions  upon  the  wi-ist,  and  extends  the  thumb 
at  the  carpo-metacarpal  and  metacarpo-phalangeal  jomts.  iHe 
extensor  secundi  internodfi  acts  upon  the  carpo-metacariial,  meta- 
carpo-phalangeal and  inter-phalangeal  joints  (m  the  latter  case 
being  reinforced  by  the  conti-action  of  the  two  thenar  muscles 
which  send  slips  to  its  tendon),  and  aids  also  in  supination  of  the 

The  extensor  indicis  and  extensor  minimi  digiti  are  accessory  to  the 
corresponding  tendons  of  the  extensor  communis,  and  serve  to  give 
ii^ependent  'action  to  the  two  digits.  All  the  short  extensors  are 
sminlii'd  by  the  posterior  interosseous  nerve. 

The  Posterior  Interosseous  Artery  (Fig.  27,  8)  ansmg  from 
the  interosseous,  a  branch  of  the  ulnar  artery,  reaches  the  back  «f 
the  fore-arm  by  passing  between  the  radius  and  /^^ov^  the 
interosseous  membrane,  but  below  the  oblique  hgament  (p.  o4).  It 
api^ai  between  the  supinator  brevis  and  extensor  ossis  metacaiin 
poU  S  giving  muscular  branches  to  the  extensors  and  a  rea.n-e.t 

S«Au.anch  to  the  elbow-joint;  itis  continued  downwards  close 

to  the  extensor  carpi  ulnaiis,  between  ^^^^^'^'^'^'f^^^l^^Z 
muscles,  and  terminates  by  joining  the  posterior  -^^^  -t-ies  a.  ^ 
the  terminal  branch  of  the  cnUerior  interossm^  ort  r,,  (lo),  wh^ch 
^1  be  found  to  reach  the  back  of  the  fore-ann  by  piercing  h 
interosseous  membrane  immediately  above  the  lower  end  of  the 
radius.  The  recurrent  (6)  branch  runs  beneath  the  anconeus  to  he 
]1.  and  back  part  o\  L  elbow,  where  it  an— s  ^vl^  h 
descending  articular  branch  of  the  superior  piofunda  and  tlie 
anastomotic  artery.  ,  .  ^  ^ 

The  Posterior  Interosseous  Nerve  (Fig.  f '  J  ^J^^^^^^^^'^^ 
two  terminal  branches  of  the  muscido-spiral,  ^'^^^^^^^ 
already  seen  to  divide  on  the  outer  side  of  the  ^P^ce  ui  f^^^^^^^^ 
Jhe  n  ow  and  beneath  the  s^ipinator  longus.    It  can  now  be  ti.icod 
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l-unning  obliquely  in  the  fibres  of  the  supinator  brevis  around  the 
oiiter  side  of  the  radius,  and  emei'ges  from  that  muscle  a  short 
distance  above  its  lower  border.  It  accompanies  the  artery  to  the 
upper  border  of  the  extensor  secuudi  internodii  pollicis,  but  then 
sinks  beneath  that  muscle  and  is  placed  on  the  back  of  the  inter- 
osseous membrane.  It  may  be 
ti'aced  over  the  wrist  joint  to  its 
teimination  on  the  back  of  the 
carpus  in  a  gangUfoi-m  enlarge- 
ment, from  which  articidar  branches 
are  given  off  to  the  carpal  joints. 
It  gives  ofE  muscular  hrancJies  to 
supjily  the  extensor  carjDi  radialis 
brevior,  extensor  communis  digi- 
torum,  extensor  minimi  digiti, 
extensor  car[)i  ulnaris,  the  three 
special  extensors  of  the  thumb 
and  the  indicator,  and  the  supi- 
nator brevis. 

The  Radial  Artery  at  the  wrist 
(Fig.  21,   i8). — After  leaving  the 


Fig.  26. — Dissection  of  themusculo-spiral 
nerve  and  its  branches  (from  Hirscli- 
feld  and  Leveille). 

1.  Triceps. 

2.  Brachialis  anticus. 

3.  Supinator  longus. 

4.  Biceps. 

5.  Musculo-spiral  nerve. 

6.  Musculo-cutaneous  nerve. 

7.  Origin  of    e.xteusor  carpi 

longior. 

8.  8.  Radial  nen-e. 

9.  Posterior  interosseous  nerve. 

10.  Pronator  radii  teres. 

11.  Origin    of  extensor 

brevior. 

12.  Plexor  carpi  radialis. 

13.  Anconeus. 

14.  Tendon  of  supinator  longus. 

15.  Supinator  brevis. 

16.  16.  Tendon  of  extensor  carpi  radialis 
longior. 

Extensor  communis  digitorum. 

18.  Tendon  of  extensor  caqji  radialis 
brevior. 

19.  Extensor  secundi  internodi 
licis. 

20.  Extensor  ossis  metacarpi  pollicis. 

21.  Extensor  primi  internodii  pollicis. 


radialis 


carpi  radialis 


17. 
18, 

19, 
21, 


pol- 
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-  THE  BACK  OF  THE  FOllE-ARM. 


front  o 
a  jrainst 


,f  the  lower  end  of  the  radius  (p.  -19),  the  radial  artery  lies 
the  external  lateral  ligament  of  the  wrist-joint,  and  beneath 

the  extensors  of  the  metacarpal 
Fig-  27.  -bone  and  first  phalanx  of  the 

thumb.    It  then  winds  over  the 
back  of  the  caiiDus,  to  the  inter- 
val between  the  metacarpal  bones 
o£  the  thumb  and  forefinger, 
where  it  is  crossed  by  the  ex- 
tensor of  the  second  phalanx  of 
the  thumb ;  and  lastly  passes  into 
the  palm  of  the  hand  between 
the  two  heads  of  the  abductor 
indicis  (first  dorsal  interosseous 
muscle).     It    is  accompanied 
here  as   elsewhere    by  venjE 
comites. 

The  Branches  (Fig.  27)  of 


Fig.  27. — Arteries  of  the  back  of  the 
fore-arm  (drawn  by  G.  E.  L. 
Pearse). 

1.  Inferior  profunda. 

2.  Superior  profunda. 

3.  Ulnar  nerve. 

4.  Musculo-spiral  nerve. 

5.  Anastomotic  ai-tery. 

6.  Eecun-ent  branch  of  posterior  in- 

terosseous artery. 

7.  Descending  branch  of  posterior 

interosseous  artery. 

8.  Posterior  interosseous  artery. 

9.  Extensor  secundi  intemodii  pol- 

licis. 

10.  Anterior  interosseous  arterJ^ 

11.  Extensor  indicis. 

12.  Extensor  ossis   metacan>i  a"" 

priiui  intemodii  pollicis. 

13.  Extensor  carpi  ulnaris. 

14.  Extensor  caqii  radialis  lonpor 

and  extensor  carpi  radialis  bre- 
vior.  . 

15.  Extensor    communis  digitorum 

and  extensor  indicis. 

16.  Extensor  secundi  intemodii  pol- 

licis. 

17.  Posterior  carpal  arterj-. 

18.  Badirtl  artery. 

19.  Extensor  minimi  digiti. 

20.  Metacarpal  arterj-. 
22.  Ai-t.  dorsalis  indicis. 
24.  Art.  dorsalis  iwllicis. 
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the  radial  artery  at  the  wrist  very  commonly  vary,  but  should  be 
five  in  uumbor. 

1.  The  Posterior  carpal  (17)  is  a  small  branch  which  runs  trans- 
versely across  the  carpal  bones  beneath  the  tendons,  to  join  the 
posterior  carpal  branch  of  the  ulnar  and  form  an  arch,  which  is 
joined  above  by  the  terminal  branches  of  the  interosseous  arteries. 
Prom  this  arise  two  dorsal  interosseous  arteries,  which  run  on  the 
thud  and  foui-th  dorsal  interosseous  muscles,  receive  the  corre- 
sponding perforating  arteries,  and  bifurcate  at  the  web  of  the  lingers 
to  form  the  dorsal  digital  arteries.  They  .anastomose  at  the  web 
and  on  the  fingers  with  the  digital  branches  of  the  superficial 
palmar  arch. 

2.  The  Metacarpal  (20)  is  the  fh'st  dorsal  interosseous  artery, 
and  closely  resembles  the  others.  It  runs  on  the  second  dorsal 
interosseous  muscle. 

3.  The  Dorsalis  indicis  (22)  is  a  similar  branch,  which  runs  along 
the  radial  side  of  the  metacarpal  bone  of  the  index  finger.  This  is 
fi'equently  replaced  by  a  large  artery  which  runs  along  the  meta- 
carpal bone  and  divides  into  branches  to  the  fore-finger  and  thuinb, 
being  in  fact  the  radialis  indicis,  a  branch  of  the  radial  in  the  palm, 
arising  earlier  than  usual. 

4  and  5.  The  Dor  sales  pjollicis  (24)  are  two  small  arteries  which 
are  distributed  on  the  metacarpal  bone  of  the  thumb ;  one  is  often 
wanting. 

The  Posterior  carpal  hraiich  of  the  Ulnar  artery  (Kg.  27,  17) 
will  be  found  appearing  beneath  the  extensor  carpi  uluaris, 
and  having  completed  the  arch  formed  by  the  posterior  carpal 
of  the  radial,  it  ends  in  a  branch  to  the  ulnar  side  of  the  fifth 
metacarpal  bone. 

The  Posterior  Annular  Lig-ament  (Fig.  27)  is  a  thickened 
portion  of  the  deep  fascia  of  the  fore-arm  and  hand :  it  is  attached 
to  the  ridges  on  the  radius  externally  and  posteriorly,  and  to  the 
cuneiform  and  jHsiform  bones  internally.  It  has  six  subdivisions, 
which  should  be  carefully  examined  and  compared  with  the  gi'ooves 
on  the  bones.  The  first  division  corvosi)onds  to  the  groove  on  the 
outer  side  of  the  lower  end  of  the  radius,  and  transmits  the  tendons 
of  the  extensor  ossis  metacarpi  pollicis  and  extensor  piimi  internodii 
pollicis  ;  the  spcond  division  corresponds  to  the  outermost  groove  on 
the  back  of  the  bono,  and  transmits  the  tendons  of  the  long  and 
short  radial  extensors  of  the  wrist ;  the  third  division  corresponds 
to  the  nari'ow  deep  oblique  groove  on  the  back  of  the  radius,  and 
transmits  the  tendon  of  the  extensor  secuiidi  internodii  pollicis  ; 
the  foiirt/i  division,  corresponding  to  the  innermost  broad  groove 
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on  tlie  radius,  transmits  the  tendons  of  the  extensor  communis 
di-itorum  and  .of  the  extensor  indicis ;  the  fiM  division  corre- 
sponds to  a  very  slight  groove  on  the  edge  of  the  radius  (or  is 
placed  between  the  bones),  and  transmits  the  tendon  of  the 
extensor  minimi  digiti;  the  sixth  division  corresponds  to  the 
oToove  at  the  back  of  the  styloid  process  of  the  ulna,  and 
?   -i.^  j.i,„  i.r.^Ar.r^       fho  fi^tfiiisor  caroi  ulnaris.    Thus  fave 


groove  au  me   uci^^i^  ^   . 

transmits  the  tendon  of  the  extensor  cai^i  ulnaris.  Thus  fave 
divisions  correspond  to  grooves  on  the  radius  and  one  to  that 

on  the  ulna.  .  , 

The  dorsal  interosseous  muscles,  foiu-  in  number,  can  be 
most  conveniently  dissected  with  those  of  the  palm  of  the  hand 
(page  80). 

The  Palm  or  the  Hand. 
Surface-Marking.-The  deHcacy  of  the  skin  of  the  palm  will 
depend  very  much  upon  the  previous  occupation  of  the  ^^J^f^^}^' 
but  in  every  case  it  will  be  found  to  present  no  hairs  and  to  be 
ribbed  by  the  rows  of  papillae,  upon  which  the  oiofices  of  the  sweat- 
ducts  can  be  seen  with  a  magnifying  glass  If  'iecomposition  has 
advanced  rapidly,  the  cuticle  wiU  probably  be  detached  m  part, 
iTupon  eWning  its  deep  surface,  ^ei~s  cori.s^^^^^^ 

,-,  -11  ;n  \.a  fnnnfl  A  fulncss  on  each  side  of  the  palm 
iSrf  ieStustl^S  the  thu^b  a„d  Utt,e  fln.er 

re  and  the  tei-ms  "  thenar  "  and  "  hjpelhenar  "  enmaen«.s 

that  the  pojnt  ^^^^^^'^^^T:,'^ 

fingers  (Fig.  29). 

CAn  incision  is  to  be  -de ^wn  the  middle  of  the  palm  to^t^^^ 
roots  of  the  fuigers,  ^^^^  °f  flUs  of  skin  are  to  be  dissected  up 
width  of  the  hand,  and  ^^"^  *  Hons  It\^l  be  better  for  the  less 
and  turned  in  opposite  'l;.^^,^^^"^-,,^!!  To  the  unimportant  cuta- 
udvanced  student  t«  pay  ^^tl^^t^^^t  P^^^  ^^^^^ 

ncous  palmar  branches  "Vf'Tf  thrpalm  do"^!  to  the  glistening 
through  the  fi'^^g^-'^'^^^^;";^;  t  Cut  should  be  remembered 

palmar  fascia  and  annular  ligauient    "j"^"  "  ^   ^   ^^^.^^  viz.,  from 
hat  three  small  palmar  "^f ,  fp  '^^^^^^     o^),  and  the 
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little  finger  is  much  thinner  than  that  in  the  centre  of  the  hand, 
and  will  reqiiire  care  for  its  preservation.  The  skin  may  be  at  once 
reflected  fi'om  over  the  outer  side  of  the  hand,  but  upon  the  inner 
side  a  small  transverse  muscle  (jialmaris  brevis)  is  to  be  found  just 
below  the  pisiform  bone,  and  is  to  be  preserved  with  the  j^iece  of 
skin  into  which  it  is  inserted.  Lastly,  the  skin  must  be  carefully 
removed  fi'om  the  thumb  and  fingers.] 


Fig.  28. 


The  Palmar  Fascia  (Fig.  28)  consists  of  three  portions.  The  cen- 
tral is  triangular  in  shape  and  is  attached  to  the  annular  ligament 


Fig.  28.— The  palmar  fascia3  (W.  A.). 


1.  Hypotheiuir  nuiHoular  fascia. 

2.  Palniaris  longus. 

8.  Hypotheiiar  segment  of  railiating 
fascia. 

4.  Tlienar   segment    of  radiating 

fascia. 

5.  Digital   segment   of  radiating 

fascia, 


().  Thenar  muscular  fascia. 

7.  Cutaneous  process  of  radiating 

fascia. 

8.  Deep  transverse  palmar  fascia. 

9.  Terminal  slip  of  digital  segment, 
10.  Vaginal  fascia. 

12.  Fascia  of  Gerdy, 
14,  Digital  fascia, 
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by  its  apex  (into  v/hich  the  palmaiis  longus  is  insei-ted),  whilnt 
it  expands  at  the  roots  of  the  fingers  tb  become  connected  with  the 
sheaths  of  the  flexor  tendons.  Opposite  the  heads  of  the  metacarpal 
bones  it  splits  into  four  parts,  and  nnmcrous  transverse  fibres  will 
be  found  sti-engthening  the  membrane  at  these  points,  where  also 
the  digital  vessels  and  nerves  become  subcutaneous  ;  the  stronge^st 
band  of  ti-ansverse  fibres  near  the  clefts  of  the  fingers  receives  the 
name  of  the  superficial  transverse  ligament.    Each  of  the  four  shps 

Fig.  29. 


—2 


 3 


which  have  been  mentioned  is  prolonged  on  to  ^l^o  sheath  of  one 
of  the  flexor  tendons,  and  sends  backwards  on  each  s:de  a  pio- 
longation  which  is  attached  to  the  transverse  "-^tacai,^!  gament^ 
The  lateral  portions  of  the  palmar  fascia  are  much  thinnei,  and 


Fig.  29.-Relation  of  palmar  arches  to  flexure  lines  of  hand. 


1.  Interior  fold. 

2.  Middle  fold. 

3.  Superior  fold. 

4.  Ulnar  artery. 


5.  Eadial  artery. 

6.  Superficialis  vola?. 

7.  Deep  palmar  arch. 

8.  Superficial  palmar  ivrcb, 
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simplj'  form  a  covering  for  the  nuiscles  of  the  thumb  and  little 
finger. 

The  Palmaris  Brevis  (Fig.  18,  i6)  is  a  small  muscle  running 
transversely  below  the  pisiform  bone  and  immediately  beneath  the 
skin.  A7-ising  fi'om  the  inner  edge  of  the  central  fascia  it  crosses 
the  ulnar  artery  and  nerve,  and  is  inserted  into  the  skin  on  the  inner 
side  of  the  hand.  It  is  supplied  by  the  superficial  division  of  the 
ulnar  nerve.  During  its  contraction  it  puckers  the  skin  at  its 
insertion,  increases  the  prominence  of  the  hypothenar  eminence, 
and  slightlj'  deej^ens  the  hollow  of  the  hand. 

[The  central  portion  of  the  palmar  fascia  is  to  be  detached  from 
the  annular  ligament  and  tiu-ned  down,  care  being  taken  not  to 
injure  the  vessels  and  nerves  which  are  close  beneath;  and  these 
are  then  to  be  cleaned.] 

The  Superficial  Palmar  Arch  (Kg.  30,  e)  is  the  direct  con- 
tinuation of  the  ulnar  artery,  which  reaches  the  palm  by  passing 
over  the  annular  ligament  on  the  radial  side  of  the  pisiform  bone, 
and  beneath  a  little  fibrous  slip  from  the  flexor  carpi  ulnaris 
(p.  53) :  it  then  lies  between  the  palmar  fascia  and  the  tendons 
and  nerves.  The  vessel  is  subject  to  very  great  variations,  but 
if  regular,  forms  an  arch  with  the  convexity  forwards,  reaching 
to  about  midway  between  the  annular  ligament  and  the  root  of  the 
middle  finger,  as  far  as  the  middle  of  the  three  palmar  furrows. 
The  arch  is  completed  on  the  radial  side  either  bj^  the  superficial 


Figs.  30,  31,  and  32.— Palm  and  back  of  the  hand  (from  Maclise's 
Surgical  Anatomy). 


Figs.  30  and  31. 

A.  Radial  artery. 

B.  Median  nerve. 

C.  Ulnar  artery. 

D.  Annular  ligament. 

E.  Ulnar  nerve. 
P.fi.  Pisiform  bone. 

H.  Aljduotor  minimi  digiti. 
1.  Tendon  of  flexor  cai-pi  radialis. 
K.  Abductor  pnllicis. 
L.  Flexor  brevis  minimi  digiti. 
M.  Flexor  brevis  pollicis. 
O.  Lumbricales. 
P.  Flexor  tendons. 
Q.  Tendon  of  flexorlonguspollicis. 
R.  Supinator  longus. 
S.  Flexor  snblimis  digitorum. 
T.  Flexor  carpi  ulnaris, 


Fig.  32. 

A.  Extensor  communis  digitorum. 

B.  Posterior  annular  ligairent. 

C.  Radial  nerve. 

D.  Ulnar  nerve. 

E.  Radial  artery. 

F.  Extensor  carpi  rndialis  brevior. 

G.  Extensor  carpi  radialis  longior. 

H.  Extensor  secundi  mternodii  pol- 

licis. 

I.  Extensor  primi  inlernodii  pol- 
licis. 

K.  Extensor  minimi  digiti. 
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volar  brancli  of  the  radial  artery,  which  generally  pierces  a  few  of 
the  fibres  of  the  abductor  pollicis,  or  more  commonly  by  the  radialis 
indicis  or  princeps  pollicis :  sometimes  by  all  of  these.    From  its 
convexity  are  given  off  tour  digital  arteries,  the  first  of  which  runs 
to  the  ulnar  side  of  the  little  finger,  whilst  the  three  others  bifurcate 
about  half  an  inch  from  the  web  of  the  fingers  to  supply  the  radial 
side  of  the  Httle  finger,  both  sides  of  the  ring,  both  sides  of  the 
middle,  and  the  tilnar  half  of  the  index  finger.    These  branches 
traced  along  the  sides  of  the  digits  will  be  found  to  supply  the 
cutaneous  structui-es,  the  sheaths  of  the  tendons  and  the  jomts, 
and  to  send  twigs  back  to  anastomose  with  the  dorsal  artenes ; 
finaUy  they  supply  the  pulp  of  the  terminal  phalanx  and  form  a 
plexus  beneath  the  nail.    They  are  accompanied  by  the  digital 
nerves ;  but  their  relative  positions  differ  in  the  pabn  and  m  the 
fingers,— in  the  former  the  arteries  are  superficial,  in  the  latter  the 

nerves.  .       .  ,    j.  -i -i;  i_: 

Each  of  the  three  outer  digital  arteries  at  its  pomt  of  bifurcation 
receives  a  communicating  twig  from  the  interosseous  branches  of 
the  deep  arch  (radial  ai-tery),  and  an  intermetacarpal  branch  fi-om  the 
bifurcation  of  the  dorsal  digital  arteries.  The  branch  to  the  fore- 
finger inosculates  with  a  branch  on  the  other  side  of  the  finger  also 
derived  from  the  radial  (radialis  indicis). 

The  Profunda  Artery  is  a  small  communicating  branch  arismg 
from  the  ulnar  artery  as  soon  as  it  has  crossed  the  annular  Ugament. 
It  passes  deeply,  with  the  deep  branch  of  the  ulnar  nerve,  between 
the  abductor  and  the  flexor  brevis  minimi  digiti,  and  along  tfie 
ulnar  side  of  the  unciform  process.  It  wiU  be  found  to  complete 
the  deep  palmar  arch  of  the  radial  artery. 

The  median  artery  from  the  anterior  interosseous  (p.  o4)  is 
sometimes  enlarged  and  joins  the  superficial  pahnar  arch  or  supphes 

digital  branches.  .  , 

The  Ulnar  Nerve  (Fig.  22,  2)  accompames  the  iilnar  aiterj 
over  the  annular  Ugament,  lying  to  its  uhiar  side,  and  unmediately 
divides  into  a  superficial  and  a  deep  portion.    The  deep  branch  (22) 
accompanies  the  profunda  branch  of  theulnar  artery  (7.  v.)  ^^pplymg 
the  muscles  of  the  little  finger,  and        be  seen  again  ui  the  deep 
dissection  of  tho  palm.    The  snperficial  division  26)  sends  a  txM 
to  the  palmaris  brevis  and  to  the  integument  of  the  u  nar  side  of 
the  palm,  and  subdivides  into  two  cUgital  branches  which  supply 
one  and  a  half  fingers,  the  inner  one  running  on  the  u^nar  side  0 
the  little  finger,  and  the  other  bifurcating  at  the  roots  of  the  fingexs 
into  branches  for  the  radial  side  of  the  little  and  ulnar  side  of  the 
finger,  the  latter  uniting  with  a  branch  of  the  median  nerve. 
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The  digital  nerves  can  be  traced  along  the  sides  of  the  tendinous 
sheaths,  lying  superficially  to  the  arteries  and  giving  filaments  to 
the  pulp  of  the  finger,  dorsal  twigs  to  the  niati-ix  of  the  nail,  and 
others  which  unite  with  the  dorsal  digital  nerves  and  supply 
almost  entirely  the  skin  over  the  backs  of  the  second  and  third 
phalanges.* 

The  Anterior  Annular  Ligament  (Fig.  33,  i)  is  the  broad 
band  of  fascia  binding  down  the  flexor  tendons  at  the  wrist.  It  is 
attached  on  the  outer  side  to  the  scaphoid  bone  and  to  both  sides  of 
the  gi'oove  on  the  trapezium  (binding  down  the  flexor  carpi  radialis 
tendon),  and  on  the  inner  side  to  the  unciform  process  of  the 
unciform  bone,  and  slightly  to  the  pisiform  bone.  It  is  crossed  by 
the  ulnar  vessels  and  nerve,  the  cutaneous  palmar  nerves,  and  the 
tendon  of  the  palmaris  longus,  the  deej)  fibres  of  which  are  inserted 
into  it ;  and  the  tendon  of  the  flexor  carpi  ulnaris  sends  an  expansion 
to  it  over  the  ulnar  vessels  and  nerve.  The  outer  attachment  of 
the  ligament  gives  passage  to  the  tendon  of  the  flexor  carpi  radialis, 
while  beneath  the  ligament  lie  the  median  nerve,  the  tendons  of 
the  flexors  of  the  thumb  and  fingers,  and  two  carpal  bursal 
sheaths,  one  for  the  tendon  of  the  flexor  longus  poUicis,  the  other, 
larger  and  very  complex,  for  the  tendons  of  the  superficial  and 
deep  finger  flexors.  These  extend  from  just  above  the  annular 
ligament  to  about  the  middle  of  the  palm ;  the  first  generally,  but 
not  constantly,  communicates  with  the  digital  bursal  sheath  of  the 
thumb,  and  the  second  with  that  of  the  little  finger. 

The  Median  Nerve  (Fig.  22,  6)  is  flattened  as  it  passes  beneath 
the  annirlar  ligament  superficially  to  the  tendons,  and  divides  into 
two  ti-unks  which  subdivide  into  four  digital  nerves  (33),  to  supply 
three  and  a  half  fingers.  The  first  or  outermost,  after  giving  a 
small  branch  to  supply  the  abductor,  opponens,  and  outer  head  of 
the  flexor  brevis  pollicis,  bifurcates  to  supply  the  two  sides  of 
the  palmar  aspect  of  the  thumb  ;  the  second  digital  nerve  supplies 
the  radial  side  of  the  index-finger,  after  giving  a  small  twig  to  the 
first  liunbricalis  muscle;  the  third,  after  supplying  the  second 
lumbricaLis,  bifurcates  near  the  roots  of  the  fingers  to  supply  the 
ulnar  side  of  the  index  and  the  radial  side  of  the  middle  fingers ; 
the  fourth  bifurcates  to  supply  the  ulnar  side  of  the  middle  finger 

.  *  It  will  be  observod  Unit  the  number  of  fingers  supplied  by  Uie  ulnar  artery 
w  t he  complement  of  that  supplied  by  the  w.rye,  and  that  the  same  rule  holds 
Witn  respect  to  the  radial  artery  and  the  median  or  radial  nerves,  thus  :  — 

Ulnar  artery    ....    31  fingers. 

Ulnar  nen'c  l.i  fingers, 

Kadial  artery    ....    ]J  fingers. 

Median  or  I^adial  nerve      ,    ,  fingers, 
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and  tho  radial  side  of  the  rins  fiii-er,  this  last  branch  joining  the 
branch  from  the  ulnar  nerve  previously  seen.  The  digital  branches 
are  distributed,  like  those  of  the  ulnar  nerve,  to  the  pulp  on  the 
palmar  side  of  the  digits  and  to  the  fetal  half  of  the  dorsal 
integument. 

TThe  ulnar  artery  is  to  be  divided  beyond  the  origin  of  the 
proiunda  and  the  ari  tm-ned  down  as  far  as  possAle  ]>u  the  nerve 
mav  be  left  uncut.  The  median  nerve  is  to  be  divided  at  the  ^vllst 
Zd  tmied  down,  and  the  flexor  tendons  with  the  lumbricales 
^tcS  cleaned  ami  traced  to  their  insertions.  .Tl^e  sheaths  o^^  the 
flexor  tendons  have  been  already  descnbed  (p  oO),  but  at  least  one 
S  should  be  laid  open  in  order  that  the  tendons  may  be  well 
seen.] 

The  Tendons  of  the  Flexor  Sublitnis,  foiu-  in  number  pass 
beneath  the  annular  ligament  and  he  immediately  beneath  the 
branches  of  the  median  nerve  in  the  palm.  Each  tendon  becomes 
somewhat  flattened,  and  on  the  first  phalanx  sphts  into  two  porfaonB 
which  give  passage  to  the  tendon  of  the  flexor  profundus  between 
Them  Ld,  after  uniting  beneath  the  profundus,  dmde  agam  to 
becle  in;erted  into  the' ridges  bordering  f^^V^^^^^^^fe^ 
second  phalanx.  The  tendons  are  xinited  to  the  sheath  and  to  ea^ 
other  by  thread-like  processes  {Injamenta  ?o«flr«),  and  by  .hoitei 
elastic  bands  iluja.renta  brevia),  the  latter  connecting  each  tendon 
with  the  front  of  the  phalanx  near  its  msertiom 

The  Tendons  of  the  Flexor  Profundus  (Fig.  33,  7),  also  lour 
in  number  he  beneath  the  corresponding  superficial  tendons,  whi  h 
tLyTeriorate  over  the  first  phalanges;  they  then  pass  on  to  be 
inserted  into  the  bases  of  the  third  f  alanges^ 

Each  pair  of  tendons  is  i-ested  by  ^^^^f  f^^^^.^^ 
which  reaches  about  an  mch  above  ^^"^  .°Jf  J  ^^^^^^^^^^  .heath 

the  Httle  finger  -^^-^1/— 7*^°f  ^^^^^^ 

ah-eady  described.    The  ^^'g^^al  f  eath  o^^^^^^^^  flexor  1  1^^^^^^^ 

is  nearly  always  occasionally 
beneath  the  annular  ligament,  and  the  caipai  hue 
communicates  with  that  of  the  finger  tetulons  connected 
The  Lumbricales  (Fig.  30,  o)  are  four  l^^^^™^^^  ,^,tK 
with  the  deep  flexor  tendons,  and  bear  ^o^-^^^^  ,,,0 
worms  (lumbrici).    The  fii.t  lumbrical  ^^  ^^^^^^  ,,,, 
of  the  index  finger  tendon,  the  second  ^T^^],^^  rise  from 
tendon  to  the  middle  finger,  ^^^J^l^' and  ring,  and 
the  cont.gu<ms  sides  of  the  tendons  ot  l'^'^  ^^^^^ 
the  ring  and  little  finger,  y-l-]-^f  J^^^^  ^  of  the  four 
in  small  tendons  which  wind  to  the  xamai 
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fingers,  and,  passing  in  front  of  the  jialmar  transverse  ligament 
of  the  metacarpus,  are  inserted  into  the  expansions  of  the  extensor 
tendons  on  the  back  (jf  the  first  phalanges.  The  lumbricales  act 
with  the  interossei  as  flexors  of  the  first  phalanges  and  extensors  of 
the  second  and  third  phalanges.  The  first  and  second  are  supplied 
by  branches  of  the  median  nerve  ;  the  thii'd  and  foiu'th  receive 
twigs  from  the  deep  branch  of  the  ulnar  nerve,  which  will  be  seen 
in  the  deeper  dissection. 

The  Tendon  of  the  Flexor  Longus  Pollicis  (Fig.  33,  g)  is  on 
the  same  level  as  the  tendons  of  the  flexor  profirndus,  and  can  be 
ti'aced  between  the  sesamoid  bones  and  the  two  heads  of  the  flexor 
brevis  pollicis  to  the  base  of  the  teinninal  phalanx  of  the  thumb. 
Its  vaginal  ligament  is  much  less  strongly  developed  than  those  of 
the  fingers. 

[The  tendons  of  the  flexor  profundus  are  to  be  divided  (but  not 
the  flexor  longus  polKcis)  and  tui-ned  down  with  the  lumbricales ; 
the  muscles  of  the  little  finger  and  thumb  are  to  be  carefully 
dissected.] 

Muscles  of  the  Little  Finger. 

The  Abductor  Minimi  Digiti  (Fig.  33,  lo)  is  the  most  super- 
ficial and  the  innei-most  of  these.  It  arises  from  the  pisifonn  bone 
and  slightly  from  the  tendon  of  the  flexor  carpi  ulnaris,  and  is 
inserted  into  the  ulnar  .side  of  the  base  of  the  first  phalanx,  giving 
a  .small  fibrous  expansion  to  the  ulnar  side  of  the  extensor  tendon, 
opposite  to  the  similar  expansion  derived  from  the  third  palmar 
interosseous. 

The  Flexor  Brevis  Minimi  Digiti  (Fig.  33,  8)  is  often  closely 
connected  with  the  abductor ;  but  the  deep  branches  of  the  ulnar 
artery  and  nerve  which  pass  between  the  two  will  serve  as  guides 
to  the  point  of  sejiaration.  It  arises  from  the  unciform  process  of 
the  unciform  bone  and  from  the  annular  ligament,  and  is  inserted 
with  the  abductor  into  the  base  of  the  first  phalanx. 

Actions. — The  abductor  and  flexor  brevis  are  flexors  and  abduc- 
tors of  the  first  phabinx,  and  the  former  by  its  slip  to  the  extensor 
tendon  aids  iji  the  extension  of  the  second  and  third  phalanges ; 
both  muscles  act  secondarily  as  flexors  of  the  metacarpal  bone. 

The  Opponens  (flexor  ossis  ractacarpi)  Minimi  Digiti  is  the 
deepest  of  the  set,  and  arises  from  the  unciform  process  close  to  the 
preceding  muscle  and  from  the  annular  ligament.  It  spreads  into 
a  triangular  shape,  and  is  ivse.rted  into  the  inner  margin  of  the  shaft 
of  the  fifth  metacarpal  bone,  thus  resembling  the  opponens  pollicis 
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the  most  superficial  of  the  series 
Fig.  33. 


as  to  insertion,  but  the  power  of  "  opposition"  in  the  Httle  finger  is 
much  more  Umitecl  than  in  the  thiunb.  These  muscles  are  sapphrd 
hy  the  deep  branch  of  the  ulnar  nerve. 

Muscles  of  the  Thumb. 

The  Abductor  Pollicis  (Fig.  33,  2)  is  a  slender  muscle,  and  is 
-  -        ■       It  arises  from  the  annular  liga- 
ment, and  usually  from  the  lidge 
on  the  trapezium  and  from  the 
tubercle  of  the  scaphoid.    It  is 
inserted  into  the  outer  side  of  the 
base  of  the  first  phalanx  of  the 
thumb,  -with  the  outer  half  of 
the  flexor  brevis,  and  gives  a 
fibrous  expansion  to  join  the 
side  of  the  tendon  of  the  extensor 
secundi  internodii  pollicis.  The 
superficialis  volffi  artery  com- 
monly runs  through  its  fibres  to 
join  the  superficial  palmar  arch. 

Its  action  is  to  abduct  and 
flex  the  metacarpal  bone,  to 
flex  the  first  phalanx,  and  by 
virtue  of  its  expansion  to  the 
extensor  tendon,  to  extend  the 
ungual  phalanx.    It  must  be 
di\^ded  to  see  the  following:— 
The  Opponens  Pollicis  (flexor 
ossis  metacarpi  polUcis)  (Fig.  33,  3)  arises  from  the  ^'o;^*  of  the 
trapezium  and  from  the  annular  Ugament,  and  is  n.serted  mto  th. 
outer  border  of  the  shaft  of  the  metacaiTal  bone  of  the  thumb. 


Fig.  33. 


-Muscles  of  the  hand  (from  Wilson) 


1.  Annular  ligament. 

2.  2.  Origin  and  insertion  of  the 
'     abductor  pollicis  muscle. 

3.  Opponens  pollicis. 

4.  Superficial  portion  of  the  flexor 

brevis  pollicis. 

5.  Adductor  obliquus  pollicis. 

().  Adductor  transvcrsus  pollicis. 

7  7.  The lumbricales muscles,  nrisnig 
'  from  the  deep  flexor  tendons, 
upon  which  the  figures  are 
placed.    The  tendons  of  the 


10. 
12 
13 


flexor  sublimis  have  been  re- 
moved. 
Flexor  brevis  minimi  digiti. 
The  tendon  of  the  flexor  longus 
pollicis,  passing  between  the 
two  portions  of  the  flexor  brevis 
to  the  last  phalanx. 
Abductor  minimi  digili. 
Pisiform  bone. 

First  dorsal  interosseous  muscle, 
the  abductor  indicis. 
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Its  action  is  to  flex  and  adduct  the  metacarpal,  and  so  help  to 
"  oppose  "  the  thuuib  to  the  fingers,  an  action  peculiar  to  man  and 
monkeys. 

The  Flexor  Brevis  Pollicis  (Fig.  33,  4)  consists  of  two  portions 
at  its  insertion,  between  which  the  tendon  of  the  long  flexor  is 
placed,  one,  the  outer  or  superficial  head,  being  more  or  less  con- 
joined with  the  abductor,  iind  the  other  deej)ly  placed  between  the 
addiictor  obliquus  and  the  abductor  indicis.  The  outer  arises  from 
the  lower  part  of  the  annular  ligament,  and  is  inserted  with  the 
abductor  into  the  outer  side  of  the  base  of  the  first  phalanx ;  a 
sesamoid  bone  being  developed  in  its  tendon.  It  is  usually  joined 
by  an  oblique  slip  from  the  adductor  obhquus.  The  inner  head,  of 
veiy  small  size,  arises  from  the  tdnar  side  of  the  base  of  the  first 


Fig.  34. 


metacarpal  bone,  and  is  f/iscrh'tl  with  the  adductor  obliquus.  It 
has  the  asjDect  of  a  small  palmar  interosseous  muscle. 

The  Adductor  Obliquus  Pollicis  (Pig.  33,  5),  formerly  known 
as  the  inner  head  of  the  flexor  brevis  pollicis,  arises  from  the  bases 
of  the  second  and  third  metacarpal  bones,  the  sheath  of  the  flexor 
carpi  radialis,  and  the  os  magnum.  It  is  I'nserinl,  with  the  deep 
head  of  the  flexor  brevis  and  the  adductor  transversus,  into  the 
inner  side  of  the  base  of  the  first  phalanx,  a  sesamoid  bone  being 
developed  in  its  tendon  whore  it  plays  over  the  head  fif  the  nieta- 
caqxil  bone  ;  it  often  gives  an  oblique  slip  beneath  the  long  flexor 


Fig.  34. — Insertion  of  muse 

a.  Abductor  poUiciH. 
6.  Opponens  pollicis. 

c.  Outer  head  of  flexor  brevis. 

d.  Tendon  of  extensor  secundi  inter- 

nodii. 


JS  of  thumb  (from  Duchennc). 

e.  Tendinous  extension  from  abductor 
and  flexor  brevis  joining  tendon 
of  extensor  secundi  internodii. 
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tendon  to  join  the  outer  head  of  the  flexor  hrovis  pollicis.  The 
deep  pahnar  arch  is  buried  in  its  fibres  of  origin,  and  emerges 
between  it  and  the  adjacent  border  of  the  adductor  transversus. 

The  Adductor  Transversus  Pollicis  (Fig.  33,  6)  arises  from 
the  narrow  anterior  surface  of  the  lower  two-thirds  of  the  shaft  of 
the  middle  metacarpal  bone,  and  is  inserted  into  the  inner  side  of 
the  base  of  the  first  phalanx  of  the  thumb,  and  into  the  tendon  of 
the  extensor  secundi  internodii ;  the  muscle  foniiing  a  triangle  with 
its  base  to  the  ulnar  side.  It  necessarily  covers  the  muscles  m  the 
first  and  second  interosseous  spaces  (which  may  be  seen  m  part  at 
its  anterior  border),  and  will  have  to  be  divided  to  expose  them. 

Of  the  muscles  of  the  thumb,  the  abductor  opponens  and  outer 
head  of  the  flexor  brevis  pollicis  are  sup2'lied  by  the  median,  while 
the  two  adductors  and  the  inner  head  of  the  flexor  brevis  polhcLS 
are  supplied  by  the  deep  branch  of  the  ulnar  nerve.  ,  .   ^  ^ 

The  Deep  Branch  of  the  Ulnar  Nerve  (Fig.  22,  22)  is  to  be 
traced  out,  and  will  be  found  to  arise  fi-om  the  ulnar  ti-unk  near 
the  pisiform  bone,  and  to  pass  with  the  profunda  vessels  around  the 
ulnar  side  of  the  root  of  the  unciform  process  and  between  the  flexor 
brevis  and  the  abductor  minimi  digiti,  giving  branches  to  these 
muscles  and  to  the  opponens.  It  then  foiins  an  arch  across  the 
bases  of  the  metacarpal  bones,  accompanj-ing  the  deep  palmar  arch, 
and  supplies  the  two  innermost  Inmbricales,  the  seven  mterossei 
muscles  (palmar  and  dorsal),  the  obhque  and  transverse  adductors, 
and  the  deep  head  of  the  flexor  brevis  poUicis. 

The  Deep  Palmar  Arch  (Fig.  31),  the  termination  of  the  radial 
artery,  commences  in  the  first  interosseous  space  ^mediately  after 
passin-  through  the  interval  between  the  two  heads  of  the  abductor 
ndicis  It  may  be  traced,  with  its  venaj  coniites,  runnmg  m  the 
fibres  of  origin  of  the  adductor  obhquus  pollicis  to  emerge  between 
the  adjacent  borders  of  this  muscle  and  the  adductor  transversus 

^°ThTdeep  arch  has  a  slight  convexity  towards  the  fingers  and  is- 
placed  at  he  junction  of  the  bases  with  the  shafts  of  the  metacarpa 
bones.    It  is  completed  by  anastomosis  with  the  deep  branch  of  the- 

ulnar  artery. 

Its  branches  arc  as  follows :—  ... 

I   Frinceps  pollicis,  a  large  branch  of  uncertain  origm,  sometmie 
arising  froi  L  radial  at  the  back  of  the  abductor  indicis,  but 
us3fy  on  the  palmar  side  of  the  nuiscle ;  it  passes  along  the  meta- 
bone  of  he  thumb,  and  then  bifurcates  to  supply  bo  h  side 
0?  the  thiab  superficially.    It  frequently  receives  an  anastomotic 
branch  of  the  superficial  pahnar  arch. 
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'2.  lladialis  iudicis,  arising  near  or  with,  the  last,  ruus  on  the 
palmar  aspect  of  the  abductor  indicis  to  the  forefinger,  of  which 
it  supplies  the  radial  side,  receiving  a  branch  of  communication 
from  the  superficial  palmar  arch,  and  anastomosing  at  the  tip  of 
the  finger  with  the  digital  artery  derived  from  the  superficial 
arch. 

3.  Small  recurrtnt  branches  to  the  carpus,  anastomosing  with 
branches  of  the  anterior  carpal  arch  beneath  the  flexor  tendons  and 
annular  ligament. 

4.  Three  perforutimj  arteries  to  the  dorsum,  jjassing  between  the 
heads  of  the  three  inner  dorsal  interosseous  muscles  to  join  the 
dorsal  digital  arteries. 

5.  Three  interosseous  arteries,  which  run  on  the  three  palmar 
interosseous  muscles  to  the  roots  of  the  fingers,  and  then  anastomose 
with  the  digital  branches  of  the  sujjerficial  arch  at  their  points  of 
bifm'cation.    They  suj)plj'  the  interossei. 

The  tendon  of  the  Flexor  carpi  radiulis  can  now  be  easily  traced 
thi-ough  the  groove  in  the  trapezium  to  its  insertion  into  the  base 
of  the  second  and  third  metacarpal  bones. 

The  Palmar  Transverse  Metacarpal  Ligament  passes  in 
fi-ont  of  the  heads  of  the  metacarpal  bones,  and  is  closety  connected 
with  the  sheaths  of  the  flexor  tendons  and  the  glenoid  plates  of 
the  metacarpo-phalangeal  articulations.  The  lumbricales  and  the 
digital  vessels  and  nerves  pass  in  front  of  it  to  reach  the  fingers. 
It  must  be  divided  to  follow  out  the  interossei,  which  pass 
beneath  it. 

The  Dorsal  Transverse  Metacarpal  Ligament  is  a  compara- 
tively delicate  band  of  fibres  joining  the  heads  of  the  metacarpal 
bones  posterioilj^.  The  tendons  of  the  interossei  of  each  space  run 
through  a  kind  of  sheath  formed  bj'  the  two  transverse  ligaments 
and  the  metacarpal  bones  which  they  connect. 

The  Interosseous  Muscles  are  seven  in  number,  three  palmar 
and  four  dorsal.  Two  of  the  palmar  interossei  are  readily  seen, 
but  the  adductor  transversus  pollicis  must  be  entirolj'  detached  from 
the  middle  metacarpal  bone  in  order  to  expose  the  remaining  one. 

The  Three  palmar  interossei  (Fig.  35)  are  muscles  placed  in  the 
three  metacarpal  spaces  between  thc!  fingers,  and  are  numbered  1st, 
2nd,  and  3rd  from  the  radial  side.  They  are  arranged  as  ((f/ductors 
of  the  fingers  to  an  imaginary  line  prolonged  through  th(^  middle 
metacarpal  bono,  as  follows  : —The  1st  palmar  interosseoTis  muscle 
arhcH  from  the  ulnar  sid(!  of  the  2nd  metacarpal  bone,  and  is 
inserted  into  the  ulnar  side  of  the  base  of  the  corresponding 
first  phalanx;    the  2nd  arises  from  the  radial  side  of  the  4th 
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metacarpal  bone,  and  is  inserted  into  the  radial  ^ide  of  the  corre- 
sponding fii'st  phalanx;  the  3rd  wru<s8  from  the  radial  side  of  the 
5th  metacarpal  bone,  and  is  inserted  into  the  radial  side  of  the 
corresponding  first  phalanx.  Each  mnscle  also  sends  an  impor- 
tant expansion  to  the  adjacent  side  of  the  con-espondrng  extensor 

tendon.  ,  .       .„  , 

The  Four  dorsal  interossei  (Fig.  36)  are  bipenniform  muscles 
a/rising  fi-om  the  adjacent  sides  of  the  metacarpal  bones,  and  are 


Fig.  35. 


Fig.  36. 


therefore  seen  ft-om  the  fi-ont  by  the  sides  of  f 
some  extent,  bnt  are  best  dissected  f™-]^^^-'!;,^^^^!^",;^^^^^^^^^ 
as  aWnctors  from  an  imaginary  hne  diwn  ^1^^;?=^  ' 
metacarpal  bone,  and  are  therefore  .merted  as  follows  .-The 


Fig  35.-The  three  palnuu-  intex;oBseous  muscles  of  the  hand  (drawn  by 
^'  J.  T.  Gray). 

1  Tendon  of  flexor  cai-pi  ulnaris.  2.  Tendon  of  flexor  carpi  radiahs. 

FiH  36  -The  four  dorsal  interosseous  muscles  of  the  hand  (dra^^•n  by 
^'  J.  T.  Gray). 

T  IV       0  Tpiidou  of  extensor  carpi  radians 
1.  Tendon  of  extensor  carp,  radialis       2.  J-™^"; 

longior.  g  Tendon  of  extensor  carpi  uhiariK. 
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(abductor  indicis)  into  the  radial  side  of  the  base  of  the  first  phalanx 
-  of  the  fore-finger ;  the  2nd  into  the  radial  side  of  the  base  of  the 
fu'st  phalanx  of  the  middle  finger ;  the  3rd  into  the  ulnar  side  of  the 
same  phalanx ;  the  4th  into  the  ulnar  side  of  the  first  phalanx 
of  the  ring-finger,  each  muscle,  as  in  the  case  of  the  palmar 
interossei,  giving  a  shp  of  insertion  into  the  corresponding 
extensor  tendon. 

Action. — The  insertions  into  the  base  of  the  first  phalanx  (Fig.  37) 
enable  the  interossei  to  act  as  flexors  of  that  phalanx,  and  to  give 
lateral  movement  to  the  fingers  to  which  they  are  attached.  The 
slip  (c)  sent  forward  to  join  the  extensor  tendon  extends  the  second 
and  third  phalanges ;  and  thus  the  action  of  the  interossei  includes 
adduction  to  and  abduction  from  the  median  line  of  the  hand,  with 
flexion  of  the  first  and  extension  of  the  second  and  third  phalanges. 

Fig.  37. 


The  lumbricales  act  in  a  similar  manner,  but  have  more  power  in 
initiating  the  flexion  of  the  first  phalanges,  and  they  strengthen 
the  radial  side  of  the  me tacaz'po -phalangeal  joints. 

The  whole  of  the  interossei  are  supplied  by  the  deep  branch  of 
the  ulnar  nerve. 

[The  interosseous  muscles  of  the  hand  should  be  compared  with 
those  of  the  foot,  when  the  same  arrangement  will  be  found  to  exist 
in  both  cases,  with  the  exception  that,  in  the  foot,  the  imaginary 
lino  for  abduction  and  adduction  is  drawn  through  the  long  or  second 
toe,  the  muscles  being  aiTanged  in  accordance.] 


Pig.  37. — Attachment  of  an  interosseous  muscle  (from  Duohenne). 

a:  Interosseous  muscle.  c.  Slip  passing  forward  to  (d)  side  of 

6.  Attacliment  to  l)ase  of  first  pha-  extensor  tendon. 

I'wx.  e.  Central  portion  of  extensor  tendon. 

n.  G 
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Ligaments  of  the  Clavicle  and  Scapula. 

TThe  muscles  about  the  scapula  are  to  be  followed  to  their  exact 
insertions  and  cut  short ;  the  deltoid  and  the  remains  of  the  trapezius 
must  be  carefully  removed  in  order  that  the  hgaments  of  the  scapula 
and  clavicle  may  be  seen.] 

The  Sterno-Clavicular  Articulation  is  a  double  ginglymus 
betweea  the  inner  end  of  the  clavicle  and  the  sternum  and  fii'st 
costal  cartilage,  and  its  cavity  is  subdivided  into  two  parts  by  an 

Pig.  38. 


interarticular  fibro-cartQage.  The  capsule  is  formed  by  avterwr  and; 
posterior  sterno-clavicdar  Hgaments,  and  is  strengthened  by  an; 
mter-elavicular  ligament  above,  and  a  costo-d<ivicular  or  rhomboid: 


Fig.  38.  —Ligaments  of  tbe  scapula 

1.  Superior  acromio-clavicular  liga- 

ment. 

2.  Coraco-clavioularligament  (trape- 

zoid). 

3.  Coraco-clavicular  ligament  (co- 

noid). 

4.  Conico-acromiiil  ligament. 

5.  Transverse  ligament. 
G.  Capsular  ligament. 


and  shoulder-joint  (from  Wilson). 

7.  Coraco-hmneral  ligament. 

8.  The  long  tendon  of  the  biceps 

issuing  from  the  capsular  liga- 
ment and  entering  the  bicipital 
groove. 

9.  Extra-capsular  portion  of  shoulder 

socket,  formed  by  under  surface 
of  acromion  and  coraco-acro- 
niial  ligament. 
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ligament  below.  These  structures  are  dissected  witli  the  head  and 
neck  (see  Anterior  Triangle). 

The  Acromio-Clavicular  Articulation  (Eig.  38)  is  an  arthrodial 
joint,  with  an  inter-articular  fibro-cartilage,  usually  imperfect,  but 
occasionally  complete  and  dividing  the  synovial  cavity  into  two 
parts.  The  joint  fissure  runs  straight  from  before  backwards,  and 
the  articular  sui'faces  of  the  bones  are  so  bevelled  as  to  favour 
upward  displacement  of  the  clavicle  upon  the  acromion. 

The  Superior  acromio-davicular  ligament  (i)  is  a  quadi'ilateral 
band  of  short  strong  fibres,  more  or  less  connected  with  the  fibres 
of  the  trapezius  and  deltoid.  It  is  in  reality  continuous  with  the 
inferior  acromio-davrcular  ligament,  which  is  similar  in  shape,  but 
placed  below  the  joint,  the  two  forming  a  capsule. 

The  Coraco-Clavicular  Ligament  (Fig.  38,  2,  3)  is  really 
but  one  ligament  twisted  upon  itself  so  as  to  present  two  surfaces, 
to  which  the  names  Conoid  and  Trapezoid  have  been  given.  The 
two  parts  are  separated  by  the  insertion  of  the  subclavius  and  by  a 
bursa. 

The  Conoid  ligament  (3)  is  the  posterior  portion,  and  resembles 
a  cone  with  the  base  upwards.  It  is  attached  to  the  posterior  and 
inner  part  of  the  base  of  the  coracoid  process  heloiv,  and  to  the 
tubercle  on  the  under  surface  of  the  clavicle  and  part  of  the  adjacent 
bone  above. 

The  Trapezoid  ligament  (2)  might  be  more  suitably  called  rhom- 
boid from  its  shape.  It  is  a  quadrilateral  band  of  fibres  attached 
to  the  line  on  the  posterior  part  of  the  upper  surface  of  the  coracoid 
process  heloiu,  and  to  the  line  leading  to  the  tubercle  on  the  under 
surface  of  the  clavicle  above.  It  is  anterior  and  external  to  the 
conoid  ligament. 

The  Coraco-Acromial  Ligament  (Fig.  38,  4)  is  a  triangular 
band  attached  to  the  outer  side  of  the  coracoid  process,  and  by  its 
smaller  end  to  the  tip  of  the  acromion  process,  and  often  presents  a 
cleft  through  which  passes  a  vessel  and  occasionally  a  slip  of  the 
pectoralis  minor.  It  arches  above  the  shoulder-joint  and  prevents 
dislocation  upwards.  It  is  loosely  stretched  between  its  two  attach- 
ments in  order  that  it  may  adapt  itself  to  the  curve  of  the  head  of 
the  humerus,  for  which  it  forms,  together  with  the  acromion,  a 
supplementary  socket. 

_  The  Transverse  Ligament  (Fig.  38,  5)  is  a  short  band  convert- 
ing the  supra-scapular  notch  into  a  foramen,  and  giving  origin  to 
part  of  the  omo-hyoid  muscle.  It  is  often  divided  into  two'^parts 
by  the  supra-scapular  vein.  The  supra-scapular  artery  goes  over 
the  ligament,  but  the  nerve  beneath  it. 


84  THE  SHOULDER  JOINT. 

Movements  of  Clavicular  Joints.-The  sterm-clavicuM- joint  is  the 
centre  lor  the  moTements  of  the  entii-e  shoulder  girdle.    It  admits 
of  motion  of  the  clavicle  forwards  and  backwards  around  a  vertical 
axis,  and  upwards  and  downwards  around  an  antero-postenor  axis. 
The  bone  is  raised,  and  with  it  the  scapula  and  J^^erus,  by  the 
upper  part  of  the  trapezius,  the  clavicular  head  of  the  sterno- 
cleido-mastoid,  the  levator  anguli  scapulae  and  the  ^omboids  It 
is  depressed  by  the  weight  of  the  arm,  assisted  by  the  subclavius,  the 
pectoralis  minor,  the  lower  fibres  of  the  ti-apezius,  and  (mdu-ectly, 
bylhe  latissimus  dorsi.  It  is  drawn  forward  by  the  serratus  magnus 
and  the  sternal  fibres  of  the  pectoralis  major,  and  backward  by  the 
Aomboidei  and  trapezius.    The  two  clavicular  prnts  thus  share 
between  them  movements  in  aU  directions. 

The  movements  of  the  acro^n^o-ciavic^dar  joints  are  also  very 
important.  The  scapula  rotates  around  an  axis  passing  thi-ou  h 
the  clavicular  facet  in  the  direction  of  the  long  axis  of  the  clavicle 
and  it  is  this  movement  which  allows  the  forward  -vement  of^the 
arm  to  be  carried  above  the  level  of  the  shoulder.  The  for^rd 
Nation  causes  the  glenoid  cavity  to  look  -P^f ^^^f^ 
it  the  humerus,  and  is  effected  by  the  lower  digitations  of  the 
ser^l^Tagnu;,  aided  by  the  upper  fibres  of  the  trapezius;  the 
opposite  movement  is  due  to  the  rhomboideus  major. 

The  Shottlder  Joint. 

injuring  it,  and  then  cut  short.] 

The  shoulder  is  an  euarthrodial  or  ball-and-socket  joint,  invested 
iHe  snomaei  =,,vrounded  and  strengthened  by  the 
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supra-spinatus,  and  the  long  head  of  the  biceps.  Rotation  outwards 
is  produced  by  the  infra-spinatus  and  teres  minor  ;  inwards  by  the 
subscapularis,  teres  major,  latissimus  dorsi,  and  pectoralis  major 
muscles.  The  last  two  muscles  are  antagonistic  in  the  fact  that 
the  pectoralis  major  draws  the  arm  forward  across  the  chest,  after 
rotating  it,  whilst  the  latissimus  dorsi  draws  it  behind  the  back. 
The  range  of  the  movements  of  the  humerus  around  the  three  axes 
—sagittal,  frontal  and  ventral— is  only  from  90°  to  100°  for  each. 
Abduction  and  flexion  of  the  arm  are  hence  effected  only  in  part  at 
the  shoulder- joint,  the  rest  of  the  movement  taking  place  at  the 
sterno  and  acromio-clavicular  articulations. 

The  Capsular  Ligament  (Fig.  38,  6)  is  seen  to  be  loose,  allow- 
ing partial  dislocation  of  the  humerus  now  that  all  the  muscles  are 
divided,  and  there  is  almost  always  an  opening  on  its  inner  side 
above  the  subscapularis  tendon,  by  which  the  bursa  of  the  sub- 
scapularis communicates  with  the  articular  cavity.  The  capsule 
is  attached  above  to  the  outer  margin  of  the  glenoid  cavity  of  the 
scapula,  and  heloiu  to  the  anatomical  neck  of  the  humerus,  except 
on  the  inner  side,  where  it  is  prolonged  downwards  as  far  as  the 
sui-gical  neck.  It  bridges  across  the  bicipital  groove,  lea\dng-  an 
aperture  for  the  long  tendon  of  the  biceps  (Fig.  38,  8).  It  is 
thickened  in  front  by  an  accessory  band  of  fibres,  the  Coraco-hiuneral 
lif/ament,  attached  above  to  the  lower  part  of  the  posterior  border 
of  the  coracoid  process,  and  below  to  the  greater  tuberosity  of  the 
humerus. 

The  GkHO-liumeral  liijamcn.ts  are  accessory  bands  springing  from 
the  anterior  border  of  the  glenoid  cavity,  seen  on  opening  the 
"Capsule  from  behind.  The  superior,  narrow  and  rounded,  is  attached 
above  to  the  U2)per  part  of  the  anterior  margin  of  the  glenoid 
.Cavity  in  front  of  the  origin  of  the  long  head  of  the  bicejis,  and 
below  to  the  upper  part  of  the  lesser  tuberosity  of  the  hunTerus. 
It  is  supjiQsed  to  rejiresent  the  ligamentiim  teres  of  the  lower 
extremity.  The  inferior  gleno-humeral  ligament,  broad  and  strong, 
runs  from  the  lower  half  of  the  anterior  border  of  the  glenoid  cavity 
to  the  anterior  and  inner  side  of  the  neck  of  the  humerus.  A 
middle  baud  is  sometimes  described  between  tlie  two  foregoing, 
arising  with  the  superior  and  attached  below  to  the  inner  side  of 
the  lesser  tuberosity. 

The  tendon  of  the  biceps  is  to  be  followed  into  the  articuliition 
by  luj'ing  open  the  capsular  ligament.  It  is  invested  by  a  tube  of 
synovial  membrane,  and  attached  to  the  glenoid  ligament  and  upper 
part  of  the  glenoid  cavity.  Its  synovial  sheath  can  be  demon- 
strated before  the  capsule  is  opened  by  making  traction  upon  the 
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tendon  during  flexion  and  abduction  of  tbe  arm,  when  the  lower 
portion  of  the  tube  emerges  fi-om  the  bicipital  opening  (Fig.  11). 

The  Glenoid  Ligament  is  a  fibrous  ring  continuous  with  the 
tendon  of  the  biceps  and  attached  around  the  border  of  the  glenoid 
cavity,  which  it  therefore  deepens. 

There  is  a  single  Synovial  Membrane  in  the  shoulder-joint, 
which  is  reflected  over  the  glenoid  and  capsular  ligaments  and 
around  the  tendon  of  the  biceps. 


The  Elbow-joint. 


[The  muscles  about  the  elbow  are  to  be  removed,  and  gi-eat  care 
must  be  taken,  in  detaching  the  supinator  brevis,  not  to  remove  or 
damage  the  external  lateral  and  the  orbicular  ligaments  Beneath 
the  triceps  close  to  the  joint  may  be  found  a  little  slip  of  musculai- 
fibre  attached  to  the  lower  end  of  the  humerus  and  the  back  ot  the 
joint-  this  is  the  Hubaucone us,  which  is  however  often  wanting  or 
but  slightly  developed.  All  the  muscles  of  the  fore-arm  and  hand 
should  now  be  removed  to  faciUtate  the  examination  of  the  wi-ist, 
&c  In  removing  the  deep  muscles  of  the  fore-ann,  care  must  be 
taken  not  to  injure  the  interosseous  membrane  and  the  oblique 
ligament.] 

The  joint  between  the  humerus  and  fore-arm  bones,  the  elbow- 
joint  proper,  is  almost  a  pm-e  giugh/mns  or  hinge,  and  is  provided 
with  antei-ior,  posterior,  and  lateral  ligaments.  The  supenor  radio- 
ulnar articulation,  which  is  continuous  with  the  elbow-jomt,  is  an 
example  of  diarthrosis  rotatorius,  the  head  rotating  m  a  nng  foi-med 
partly  of  bone,  partly  of  ligament.  AU  these  Hgaments  imite  to 
form  one  general  capsule  enclosing  a  single  synovial  cavity.  _ 

The  Anterior  Ligament  (Fig.  '^9,  i)  is  a  broad  but  thin 
membrane  attached  to  the  humerus  immediately  above  the  coroiioid 
and  radial  fossfe,  and  below  to  the  coronoid  process  of  the  ulna  a 
Kttle  below  its  edge,  and  to  the  front  of  the  orbicular  bgaineiit.^ 

The  Posterior  Ligament  is  thin  and  loose,  and  is  attached  to 
the  humerus  along  the  sides  of  the  olecranon  fossa,  as  high  as  the 
jimction  of  its  upper  and  middle  thirds,  at  which  level  it  extends 
across  the  floor  of  the  fossa;  thence  it  reaches  to  the  external  and 
posterior  borders  of  the  olecranon  process  of  the  ulna,  a  short  Ois- 
tancc  beliind  the  articnlar  surface.  Its  strongest  fibres  usually 
form  a  transverse  band  bridging  across  the  olecranon  fossa,  it 
■nves  attachment  by  its  posterior  surface  to  a  few  fibres  of  the  tri- 
ceps (mh.aMwnrus),'anA  anteriorly  is  connected  with  aphca  adiposa 
which  fills  the  olecranon  fossa  during  flexion,  but  is  di-awn  upwards 
by  the  sub-auconeus  in  extension. 
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The  Internal  Lateral  Ligament  (Fig.  39,  4)  is  tricangular,  the 
apex  being  attached  to  the  lower  part  of  the  prominent  internal 
condyle,  and  the  base  reaching  all  along  the  inner  margins  of  the 


Fig.  39. 


coronoid  and  olecranon  processes,  and  bridging  across  the  notch 
between  them.    It  gives  origin  to  the  fibres  of  the  flexor  sublimis 


digitorum. 


Fig.  40. 


The  External  Lateral  Ligament  (Fig.  40,  3)  is  a  short  thick 
band  attached  to  the  lower  part  of  the  outer  condyle,  and  radiating 
to  its  attachment  to  the  orbicnlar  ligament  of  the  radius  and 


Fig,  39. — Ligaments  of  the  elbow  from  tlie  inner  side  (from  Sappey). 

1.  Anterior  ligiiment.  4.  Internal  lateralligamont. 

2.  Internal  condyle.  6.  Olecranon. 

3.  Head  of  radius  covered  by  orbicular  ligament. 

Fig.  40.— liigamcnts  of  the  elbow  from  the  outer  side  (from  Sappey). 

1.  External  condyle  of  humerus.  4.  Interosseous  membrane, 

2.  Orbicular  ligament  covering  head       5.  Olecranon. 

of  radius.  6.  Oblique  ligament, 

o.  Jiixtcmal  lateral  ligament. 
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borders  of  the  lesser  sigmoid  cavity  of  the  ulna.   It  gives  origin  to 
fibres  of  the  supinator  brevis  and  extensor  cai-pi  radialis  brevior.^ 

The  Synovial  Membrane  common  to  the  elbow  and  superior 
radio-ubiar  joints  will  be  seen  by  removing  the  anterior  Hgament, 
and  wiU  be  found  to  be  reflected  upon  the  inner  surface  of  the 
capsule,  including  the  orbicular  Ugament,  and  upon  the  bones 
as  far  as  the  margin  of  the  articular  cavity.  WeU-marked  plicae 
adiposEe  are  formed  by  an  infolding  of  the  synovial  membrane  and 
subsynovial  fat  opposite  the  joint  furrows  and  in  the  positions  of  the 
humeral  fossee.  A  very  large  one  fiUs  the  olecranon  fossa  duimg 
flexion,  and  smaUer  ones  occupy  the  coronoid  and  radial  fossae 
during  extension.  The  articular  surfaces  of  all  the  bones  are 
encrusted  with  cartilage,  but  occasionaUy  a  groove  across  the 
bottom  of  the  greater  sigmoid  cavity  separates  that  covering  the 
olecranon  from  that  covering  the  coronoid  process ;  tHs  groove, 
which  is  seen  also  in  the  macerated  bone,  must  not  be  mistaken  for 
the  remains  of  the  epiphysial  line. 

Eelations.— The  elbow- joint  has  in  front  the  brachiabs  anticus 
and  biceps,  the  inner  border  of  the  supinator  lougus,  with  the 
musculo-spii-al  nerve  and  the  tei-mination  of  the  superior  pro- 
funda artery  beneath  it,  the  pronator  teres,  the  brachial  vessels,  and 
the  median  nerve;  Mvind,  the  triceps  and  anconeus  muscles,  io 
the  inner  side,  the  muscles  arising  from  the  internal  condyle,  and 
the  ulnar  nerve,  with  the  inferior  profunda  artery,  Ipng  upon  the 
internal  lateral  ligament  after  passing  behind  the  internal  condyle. 
Externally,  the  muscles  arising  from  the  external  condyle  and  supra- 
condyloid  ridge,  and  the  supinator  brevis,  which  is  closely  connected 
with  the  external  lateral  ligament. 

Movements.— The  fore-arm  is  flexed  by  the  biceps,  bracliialis 
anticus,  supinator  longus,  extensor  carpi  radialis  longior,  pronator 
radii  teres,  and  (feebly)  by  the  flexor  carpi  radiaHs,  palmans  longus 
and  flexor  digitorum  sublimis.  It  is  extended  by  the  ti-iceps  and 
anconeus,  and  slightly  by  the  extensor  carpi  ulnaris  extensor 
digitorum  communis  and  extensor  minimi  digiti.  matwn  of  the 
radius  upon  the  ulna  and  hiunerus,  and  consequcntlj-  a  portion  of 
the  movements  of  pronation  and  supination  of  the  hand,  are  pro- 
duced as  follows,-iVo«««/o«,  by  the  pronator  quadratus,  pronator 
teres  and  flexor  carpi  radialis,  supination  by  the  biceps  supinator 
brevis,  extensor  ossis  metacarpi  pollicis  (ulnar  head)  and  extensor 
secimdi  internodii  p.,Uicis.  The  supinator  longus  has  no  influence 
of  importance  upon  pronation  and  supination,  but  probably  acts 
slightly  in  bringing  thcforc-arm  into  the  position  of  semi-pronation 
when  the  elbow  is  flexed. 
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The  rotation  of  the  radius  iiroimd  the  ulna  iu  pronation  and 
supination  is  associated  during  life  with  a  Idnd  of  circumduction 
of  the  uhia,  effected  by  movements  of  flexion,  extension,  abduc- 
tion, and  adduction,  which  are  almost  imperceptible  at  the  elbow- 
joint,  but  are  easilj^  seen  at  the  wrist.  They  cannot,  however, 
be  demonstrated  by  passive  rotation  of  the  radius  in  the  dead 
subject. 

It  must  be  recollected  that  the  entire  movement  of  hand  rotation 
is  equal  to  280°,  and  that  not  more  than  120°  of  this  is  effected  at 
the  radio-ulnar  articulations.  The  rest  is  accomplished  chiefly  at 
the  shoulder-joint  (about  100°),  the  carjml  joints,  and,  in  exaggerated 
action,  even  by  the  movement  of  the  scapular  arch  and  spinal 
column.  During  full  extension  of  the  elbow  only  the  anterior 
border  of  the  upper  sm-face  of  the  radius  rests  against  the  capitellum 
of  the  humerus. 

The  movements  of  flexion  and  extension  of  the  elbow  take  place 
aroimd  an  axis  passing  through  the  lower  end  of  the  humerus  from 
condyle  to  condyle,  but  with  a  slight  inclination  downwards  at 
its  inner  extremity.  As  a  result  of  this  obliquitj^,  the  hand  lies  in 
a  plane  internal  to  that  of  the  head  of  the  humerus  when  the  fore- 
arm is  fully  flexed  upon  the  upper  arm,  and  during  complete 
extension  the  arm  and  fore-arm  join  at  a  very  obtuse  angle,  the 
opening  of  which  is  directed  outwards.  The  total  range  of  flexion 
and  extension  is  about  150°. 


Eadio-Ulnar  Articulations. 

Superior  (Fig.  40,  2). — This  is  a  part  of  the  elbow  joint.  Its 
only  ligament  is  the  Orbicular  (Fig.  41,  3),  a  strong  flat  band  of 
fibres  encircling  the  head  and  neck  of  radius,  and  attached  to  the 
extremities  of  the  lesser  sigmoid  cavity  and  slightly  into  the  nock 
of  the  radius.  It  blends  with  the  external  lateral  ligament  of  the 
elbow,  and  gives  oiigin  to  fibres  of  the  supinator  brevis  ;  the  joint 
cavity  is  continuous  with  that  of  the  elbow. 

Inferior  (Fig.  42,  3). — The  bones  are  connected  below  by 
iiiitirior  and  poderior  ligaments,  short  fibrous  biinds  passing  bctwoen 
the  borders  of  the  siguujid  cavity  of  the  radius  and  the  head  of  tho 
ulna  internal  to  the  articular  surface;  and  by  an  itilcv-arliriilar 
fihro-rartihir/c  which  will  bo  seen  when  the  joint  is  o]H>n  (Fig.  43,  12). 
Ihe  synovial  moinbrane  {wnnlmma  siirri/hnniti)  is  very  loose  and 
contain.s  a  good  deal  of  fluid. 

The  IntKnmcoHs  lu/ameii/.  or  membrane  (Fig.  40,  4)  is  tho  great 
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Fig.  41. 


bond  between  tbe  shafts  of  the  bones  of  the  fore-aim,  its  fibre, 
running  for  the  most  part  obliquely  downwards  from  the  radius  to 
the  ulnt,  but  some  in  the  opposite  direction.  It  is  attached  to  the 
sharp  interosseous  borders  of  both  bones,  a  space  beuig  left  above, 
between  it  and  the  oblique  ligament,  for  the  passage  of  the  posteiioi 
interosseous  vessels.  The  membrane  is  pierced  below  by  the 
anterior  interosseous  artery,  and  one  or  two  of  its  branches 
(Fio-.  42,  4). 

The  Oblique  lu/ammit  (Fig.  40,  6)  is  an  inconstant  band,  runnmg 
from  the  outer  side  of  the  tuberosity  of  the  uhia  to  the  radius  below 
the  bicipital  tubercle.   Its  direction  is  there- 
fore the  reverse  of  that  of  the  principal  fibres 
of  the  interosseous  membrane. 


The  Wrist  Joint. 
The  term  "wrist  joint"  is  somewhat 
loosely  applied  by  anatomists,  and  may  be 
taken  to  signify  either  the  radio -carpal 
joint  or  the  whole  of  the  articulations 
into  the   foi-mation  of  which  the  carijal 

bones  enter.  j  n  a 

The  Radio-Carpal  Joint  is  a  modifaed 
ginglymus  admitting  of  flexion  and  exten- 
sion with  some  lateral  and  rotatory  move- 
ments, and  has  anterior,  posterior,  and  two 
lateral  ligaments. 

The  Anterior  and  Posterior  Ligaments 


(Fi<.  42,  7)  are  broad  bands  attached  above  to  the  front  and  back 
if  the  lower  end  of  the  radius,  and  below  to  the  front  an^^^^^^^^  « 
the  first  row  of  carpal  bones,  blending  with  the  hgament. 

the  carpus.  ■  .  s  •  xr^pi. 

The  External  Lateral  Ligament  (Fig.  42,  3)  is  a  t^J'^  /^'^ 
attached  to  the  styloid  process  of  the  radius,  and  to  the  outer  .ide  of 
the  scaphoid  and  trapezium 

The  Internal  Lateral  Ligament  (Iig-        ^)  ulna 
the  external,  and  is  attached  to  tho  styloid  l--^^;^^^;^^^ 
and  to  the  cuneiform  and  pisiform  bones  and  antenoi  anniUar 

ligament. 


Fig.  41.-Uppcr  part  of  ulna  will,  ovbicular  ligament  (ti-om  Wilson). 

Q  Orbicular  ligament. 
l.Olo.ranon.  2.  Tip  of  c-or..no,.l  process.  3.  Orbicu.a 
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—Ligaments  of  the  anterior  asi^eot  of  the  wrist  and  hand  (from  Sappey). 


Fig.  42. 

1.  Radius. 

2.  Interosseous  membrane. 

3.  Articulation  between  lower  end  of 

ulna  and  triangular  fibro-carti- 
lage  opened. 

4.  Space  for  anterior  interosseous 

arteiy. 

5.  External    lateral    ligament  of 

wrist. 

6.  Lower  end  of  ulna. 

7.  Anterior  ligament  of  wrist. 


8.  Liternal  lateral  ligament  of  wrist. 

9.  Tubercle  of  scaphoid. 
10.  Pisiform  bone. 

H.  Trapezium. 

12.  Hook  of  unciform. 

13.  Articulation  between  trapezium 

and  first  metacarpal. 

14.  Anterior  ligament  of  carpus. 

16.  Ligaments  uniting  metacarpals 
with  one  another  and  with 
carjius. 


Fig.  43.— Diagrannnatic  section  of  the  chief  synovial  membranes  of  the 
,  wrist  joint  (from  Wilson). 


I.  Sacciform  membrane. 
II.  Second  synovial  membrane. 

III.  Third  or  large  synovial  mem- 

brane. 

IV.  Synovial  membrane  between  the 

trapciiiuni  and  metacarpal  bone 
of  tl  lumb.  That  of  the  pisiform 
Ijone  is  not  visible  in  this  view. 

V.  Synovial  membrane  between 
unciform  and  two  inner  meta- 
carpals. 

1.  Radius.  2.  Ulna. 

8.  Internal  lateral  ligament. 


4.  External  lateral  ligament. 

5.  Cuneiform  bone. 

0.  Semilunar.  7.  Scaphoid. 

8.  Unciform.  9.  Os  magnum. 

10.  Trapezoid.         11.  Trapezium. 

12.  Inter-artieular  Hbro-cartihige. 

13.  Metacarpal  l)one  of  thumb. 

14.  Mel,acarpal  bone  of  little  finger. 

X.  Interosseous  metacarpal  liga- 
ments. Interosseous  ligaments 
are  also  seen  connecting  tlu? 
bones  of  each  row  of  the  carpus. 
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Eelations.— It  has  in  front  the  tendons  of  the  flexor  longus 
poUicis,  flexor  carpi  radiahs,  palmaris  longus,  flexor  sublimis  and 
profundus,  and  flexor  carpi  ulnaris ;  with  the  radial  vessels,  the 
median  nerve,  palmar  cutaneous  nerves,  and  the  ulnar  vessels  ami 
nerve.    To  the  outer  side,  the  tendons  of  the  extensor  ossis  meta- 
carpi  and  primi  internodii  poUicis,  with  the  radial  vessels  crossmg 
ohHquely  from  the  fi'ont.    Behind,  the  tendons  of  the  extensor 
carpi  radiaHs  longior  and  the  brevier,  extensor  secundi  internodii 
poUicis,  extensor  communis  digitorum,  extensor  indicis,  extensor 
minimi    digiti,   and  extensor   carpi  ulnaris  ;   with   the  radial 
nerve,  the  dorsal  branch  of  the  ulnar  nerve,  and  the  tei-mmal 
branch  of  the  posterior  interosseous  nerve,  as  weU  as  some  small 

The  ligaments  connecting  together  the  carpal  bones  are 

very  numerous  and  scarcely  repay  a  special  dissection.    They  may 
be  classified  as  follows  : — 

1.  Ligaments  of  the  upper  row  : 

Dorsal,  Palmar,  and  Interosseous,  running  between  semi- 
lunar and  bones  on  either  side  ;  Capsular,  between  pisifonn 
and  cuneiform  ;  Transverse,  between  scaphoid  and  cuneiform, 
passing  across  back  of  head  of  os  magniun. 

2.  Ligaments  of  the  lower  row  : 

Dorsal,  Palmar,  and  Interosseous,  connecting  each  bone  with 

its  neighbours. 

3.  Ligaments  connecting  the  two  rows  with  each  other : 

Dorsal  and  Palmar. 

External  Lateral  between  scaphoid  and  trapezium. 
Internal  Lateral  between  cuneiform  and  uncifoi-m. 

The  Medio-carpal  Joint  between  the  two  rows  of  carpal  bones 
is  one  of  great  importance,  as  the  movements  of  flexion  and  exten- 
sion of  the  hand  are  shared  almost  equally  between  this  and  the 
radio-carpal  articulations.  _  ,    i.  n 

MOVEMEKTS  OP  Haxd  AT  WEIST.-Tho  hand  IS  Jlcrol  at  the 
radio-carpal  and  medio-carpal  joints  by  the  flexor  carpi  i-uiuihs, 
the  flexor  carpi  ulnaris.  and  the  superficial  and  deep  flexors  ot  the 
fingers  and  thiunb.  It  is  extended  at  the  same  articulations  by  Uie 
two  radial  carpal  extensors,  the  extensor  carpi  ulnaris,  the  eonunon 
and  sp.>cial  extensors  of  the  fingers,  and  the  three  special  extensors 
of  the  thumb ;  the  range  of  motion  being  greatest  when  the  lingers 
are  flexed.  It  is  obduded  at  the  radio-carpal  joint  only  by  tlio 
thumb  extensors,  the  flexor  carpi  radiahs,  and  the  extensor  carpi 
radiaHs  longior;  and  is  uddaded  hy  the  flexor  and  extensor  carpi 
uhiaris     The  rotatory  movements  associated  with  pronation  ana 
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supination  are  effected  by  those  of  the  pronators  and  supinators 
which  are  attached  to  the  hand. 

The  Superior  Metacarpal  Ligaments  (Fig.  42,  i6). — The 
2nd,  3rd,  and  4th  metacarpal  bones  are  connected  with  the  lower 
row  of  the  carpus  by  dorsal,  jialmar  and  interosseous  ligaments,  and 
hj  two  ligaments  rutming  from  the  pisiform  and  annular  process  of 
the  unciform  (piso  and  hamo -metacarpal)  to  the  oth  metacarpal  bone. 
The  same  metacarpal  bones  are  joined  together  by  transverse  dorsal, 
palmar,  and  interosseous  ligaments.  The  first  metacariDal  bone  has  a 
separate  capsular  ligament  connecting  it  with  the  trapezium,  this 
joint  allowing  double  angular  movement  with  slight  rotation.  The 
joint  between  the  fifth  metacarpal  bone  and  the  unciform  permits 
similar  angular  movements,  but  much  more  limited  in  range. 
The  remaining  carpo-metacarpal  joints  are  capable  only  of  a  slight 
gliding  or  arthrodial  movement. 

[The  sjmovial  membranes  of  the  wrist  are  to  be  opened  by  the 
following  incisions  on  the  dorsal  aspect  of  the  hand :  one  between 
the  lower  ends  of  the  radius  and  ulna  (care  being  taken  not  to 
divide  the  fibro-cartilage),  and  three  transverse  incisions  carried 
between  the  lower  end  of  the  radius  and  the  carjDus,  the  two  rows 
of  carpal  bones,  and  the  carpus  and  metacarpus  respectively.  The 
articulations  of  the  pisiform  bone  and  of  the  first  metacarpal  bone 
are  also  to  be  opened.] 

The  Synovial  Cavities  of  the  Wrist  (Kg.  43)  are  five  in 
number.  (1)  between  the  radius  and  the  imder  sm-face  of  the 
triangular  fibro-cartilage  above,  and  the  thi-ee  outer  bones  of 
the  first  row  of  the  carpus  below ;  (2)  between  the  first  and 
second  rows  of  carpal  bones,  passing  between  the  several 
bones  as  well,  also  between  the  second  and  third  metacarpal 
bones  and  the  opposed  carjial  bones.  It  is  sometimes  sub- 
divided into  two  by  an  interosseous  ligament  at  the  articulation 
between  the  scaphoid  and  trapezoid ;  (3)  between  the  cuneiform 
and  pisiform  bones ;  (4)  between  the  trapezium  and  the  meta- 
carpal bone  of  the  thumb;  (5)  between  the  unciform  a)id  two 
inner  metacarpal  bones,  occasionally  continuous  with  tlic  27id. 
The  synovial  cavity  between  the  lower  ends  of  the  radius  and 
ulna  lies  above  the  wrist,  and  hence  ^should  not  be  included  in 
the  (jnunioration. 

The  Triangular  Fibro-cartilage  (Fig.  44,  3)  is  best  seen 
after  removing  the  carpus  altogether.  It  is  a  powerful  hgamontous 
structure,  occiiKionally  perforate,  and  is  attached  by  its  base  to  the 
margin  of  the  radius,  bntwoen  the  ulnar  and  carpal  stirfaccs,  and 
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Fig.  44. 


by  its  apex  to  a  depression  close  to  the  root  of  the  styloid  process  of 
the  ulna.  It  is  in  relation  below  with  the  cuneiform  and  a  portion 
of  the  semilunar  bones. 

The  Inferior  Metacarpal  Ligaments.— The  distal  ends  ot  th.- 
foui-  inner  metacarpal  bones  are  joined  together  by  palmar  and 
dorsal  transverse  ligaments.  The  palmar  transverse  Hgament  is  of 
great  strength  and  blends  with  the  metacarpo-phalangeal  bga- 
ments     The  dorsal  transverse  Ugament  is  much  weaker,  and  is 

separated  from  the  former  by  a  space 
which  transmits  the  tendons  of  the 
interossei. 

The  Metacarpus  and  Phalanges 
are  connected  mainly  by  two  lateral 
ligaments,  but  anterior  and  posterior 
ligaments  are  sometimes  recognised. 

The  Anterior  ligament  is  represented 
by  strong  fibro-cartilaginous  glenoid 
plates  passing  fi-om  the  anterior  border 
of  the  base  of  the  phalanx,  to  be  loosely 
attached  to  the  metacarpal  bone  just 
above  the  head,  and  closely  connected  with  the  pabnar  transverse 
metacarpal  ligament  and  lateral  Ugaments  ;  it  assists  m  forming 
the  sheath  of  the  tendons. 

The  Posterior  ligament  consists  merely  of  a  few  dehcate  tibres 
strengthening  the  sjmovial  membrane  beneath  the  expansion  of  the 

extensor  tendons.  ^.    -u  i  i 

The  Lateral  ligaments  are  sti-ong  bands  which  are  attached  above 
to  the  sides  of  the  heads  of  the  metacarpal  bones,  and,  spreading  out 
in  a  fan-like  manner,  pass  obHquely  to  the  anterior  and  lateral 
margins  of  the  phalanges,  decussating  with  each  other  in  fi-ont  ot 
the  joint  and  blending  with  the  glenoid  plate.  The  strength  of 
the  radial  Hgament  is  greater  than  that  of  the  ulnar,  and  is 
reinforced  by  the  lumbricalis.  ■.  f 

Each  joint  is  provided  with  a  synovial  membrane  which  forms  a 
circular  fold  (plica  adiposa)  between  the  two  bones  at  the  level  ot 
the  articular  fissure.  The  articulation  is  cnarthrocbal.  and  its 
movements  are  flexion,    extension,   abduction,   adduction,  and 


Fig.  44.- 


-Lower  end  of  radius  and  ulna  with  triangular  fibro-cartilage  (from 
Wilson). 


1.  BadiuB. 

2.  Ulna. 

3  Inter-articular  fibro-cartilagc. 


4.  Articular  surface  of  radius. 

5.  Membrana  sacciforrais. 
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slight  rotation.  Tlie  latter  motion  occm-s  only  dui-ing  circum- 
duction. 

The  Phalangeal  Articulations  are  similar  to  those  be- 
tween the  metacarpus  and  phalanges,  but  their  movements 
are  limited  to  flexion  and  extension,  and  the  joints  are  hence 
ginglymoid. 
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PART  II. 


DISSECTION  OF  THE  LEG. 

7  47,/,  "  Trnfrnihiction"  before  commendwi 

men  from  the  thigt ,  ^^y^^  ^^^^^    ^  l^tly  across  when  the 

will  he  Beenimmechately  helow  the  P 

triangle,  and  Ponpart's  bgament  ^^JJ^^^^^^^^^    or  a  little  above 

Ly^Jpka^ic  <jlcn.ds  of  vanahle  s^e      J^^^^^^^^  or  less  in 

thi  iLe  of  Pouiwt.  ^IXL:^"^^^^^^^^^  stnctl,  to 
a  vertical  direction,  wi  l  be  lou  ^^^^  ^^^^ 

the  thigh.  In  the  centre  of  ^1^^^°;^°^^  "''^  ^^^^^^ei  fo,  about  a 
can  be  felt  the  Moral  artery,  which  of 
third  of  the  length  of  the  high  -  ^  ^^^^^^^^^^  of  the 

the  groin  it  lies  midway  between  ^^2^»  is  occasionally 

ilium  and  the  ^-^^^  f^'Jt^'^  oi  the  limb,  and  the 
to  be  seen,  when  enlarged,  on  ^lie  innei  si 

conrse  of  others  joining  it  is  "^^^^i  tperior  spines  of  the 

The  crest  and  the  anterior  ^^f^  ^^^^e  ^ZXi  tl.e  pul.s 
mum  will  be  readily  seen  and  f  el  ,  t^^l^";*^  ^^^^^^  obscured 
can  also  be  distinguished.  The  ^l^^^^^^  J^d  but  it  may  be  felt 
by  the  gluteus  maximus  if  the  hip  is  e-*^"^^^^^^^^  ^^^^^  T^, 
dLtinctly  during  flexion,  the  --^^f^^-XlT^^^^^ 
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that  its  relation  to  the  upper  border  of  the  pelvis  and  surrounding 
parts  may  be  clearly  appreciated  during  the  movements  of  the 
limb. 

The  positions  of  the  gluteal  and  sciatic  vessels  where  thej^  escape 
from  the  pelvis  may  be  found  hy  drawing  two  lines  from  the 
posteiior  superior  iliac  spine  to  the  top  of  the  posterior  border  of 
the  great  trochanter  and  to  the  tuber  ischii  respectively.  The 
gluteal  artery  will  be  found  at  the  junction  of  the  upper  and 
middle  thirds  of  the  first,  and  the  sciatic  artery  at  the  junction  of 
the  middle  and  lower  thirds  of  the  second. 

The  head  of  the  femur  may  be  felt  behind  the  trochanter  when 
the  limb  is  rotated  inwards,  and  in  a  very  thin  subject  it  may 
be  detected  in  front  when  the  finger  is  thrust  deeply  into  Scarpa's 
triangle.  The  great  sciatic  nerve  lies  midway  between  the  great 
trochanter  and  the  ischial  tuberosity,  and  to  the  inner  side  of  the 
acetabular  margin. 

The  position  of  the  hip  joint  may  be  defined  by  drawing  down- 
wards a  line  an  inch  long  at  right  angles  to  the  middle  of  Poupart's 
ligament.  The  fi-ee  extremity  of  this  liiie  corresponds  to  the  head 
of  the  femiu'  immediately  below  the  middle  of  the  border  of  the 
acetabulum. 

The  cundijles  of  the  femur,  the  adductor  tubercle  above  the  inner 
tuberosity,  and  the  patella  are  to  be  examined,  and  it  shordd  be 
noticed  how  large  a  part  of  the  articular  end  of  the  femur  is 
uncovered  by  the  patella  when  the  knee  is  flexed,  while  during 
extension  two-thirds  of  the  articular  sui-face  of  the  patella  is  above 
the  femoral  trochlea.  The  lifjamentum  patelke  and  its  attachment 
to  the  tibia  are  to  be  noticed,  and  the  finger  should  be  carried  along 
the  subcutaneous  surface  of  the  tibia,  down  to  the  ankle.  The 
hva-l  of  the  fibula  is  readily  felt  behind  and  below  the  outer  tuber- 
osity of  the  tibia.  The  hand  canied  to  the  back  of  the  joint  will 
recognise  the  outer  and  inner  hamstrings  attached  to  the  fibula  and 
to  the  tibia,  and  when  the  knee  is  flexed  may  sink  into  the  popUteal 
space  behind  the  joint.  The  external  popliteal  iierre  lies  on  the 
umer  side  of  the  biceps  tendon  and  then  passes  behind  the  head  of 
the  fibula  to  wind  around  the  neck,  where  it  bifurcates.  The  lower 
fourth  of  the  fibula  is  subcutaneous  and  terminates  in  the  prominent 
external  malleolus,  behind  which  the  perone((l  tendons  can  bo  felt. 
On  the  inner  side,  the  inner  malleolus  lies  anterior  to  and  higher 
up  than  the  outer ;  and  behind  its  border  will  be  felt  the  large 
tendon  of  the  tibialis  posticus,  external  to  which  is  the  tendon  of 
the  flcror  liingus  digit„runi.  In  the  living  subject  the  pulsation  of 
the  posterior  tibial  artery  mny  usTially  be  felt  inunodiately  external 
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to  the  latter.    The  tendo  Achrllis  maj'  be  traced  to  the  os  calcii?. 
Its  naiTOwest  portion  is  a  little  above  the  bone. 

In  the  foot,  the  following  points  of  practical  utility  should  be 
thoroughly  recognised.    Firstly,  on  the  inner  side,  but  not  easily  to 
be  felt  in  "the  normal  state,  is  the  head  of  the  astrufjalus,  about  a 
finger's  breadth  below  the  anterior  border  of  the  malleolus;  in 
front  of  this  is  the  prominence  of  the  tuberosity  of  the  scapJioi'l 
bone,  to  which  the  tendon  of  the  tibialis  posticiis  may  be  traced ; 
and  more  anteriorly  lies  the  slighter  prominence  of  the  interna! 
cuneiform  bone,  with  the  base  of  the  first  metatarsal  bone  in  front 
of  it,  and  the  tendon  of  the  tibialis  anticus  attached  to  both  bones. 
Secondly,  on  the  outer  side,  the  tendons  of  the  peronei  crossing  the 
calcaneum,  and  farther  forwards  the  prominent  base  of  the  fifth 
metatarsal  hone. 

The  Front  of  the  Thigh. 

[An  incision  is  to  be  made  along  Poupart's  ligament,  and  carried 
down  the  inner  border  of  the  thigh  for  half  its  length,  and  this  is 
to  be  ioined  by  another  across  the  limb  at  that  point  ;  the  iiap  ol 
skin  thus  marked  out  is  to  be  carefully  reflected  to  the  outer  side 
of  the  thigh.    The  superficial  fascia  is  to  be  first  examined.] 

The  Superficial  fascia  of  the  thigh  is  continuous  %vith  the  super- 
ficial fascia  of  the  abdomen  over  Pouparfs  ligament,  and  generally 
contains  a  good  deal  of  fat,  particularly  in  the  female  subject  it 
is  divisible  into  two  layers  in  the  upper  part  of  the  thigh,  and  the 
deep  laver  will  be  seen  by  reflecting  the  superficial  layer  m  the 
same  way  as  the  skin,  but  not  so  far  down,  the  separation  between 
the  two  layers  of  fascia  being  marked  by  some  small  vessels,  glands, 

and  minute  nerves.  ,        ,       „  ^i. 

The  Superficial  Vessels  (Fig.  45)  are  branches  of  the  common 
femoral  arteiy,  with  their  accompanying  veins  and  lymphatics,  and 
are  thi-ee  in  number,  viz. :—  .      „       x-l   *  i 

The  Super li.rial  .piqastrir  artery  (.),  wliich  arises  fi'om  the  femoral 
immediately  below  Poupart's  ligament,  and  passes  upwards  and 
inwards  over  the  front  of  the  abdomen. 

The  Superficial  circmnflex  iliac  arter;/  {d),  a  smaU  branch  running 
outwards  a  little  below  Poupart's  ligament.         _  _ 

The  Superior  external  pudk  arfer,,  (/),  runnmg  inwards  ovei 
the  spermatic  cord  to  the  scrotum,  or  to  the  labium  m  the  female 

The  Veim  correspond  in  course,  and  will  be  seen  to  open  into  the 
lone,  saphenons  vein.  This  large  vessel,  which  commences  at  the 
inner  side  of  nn  arch  on  the  dorsum  of  the  foot,  passe.s  in  front  oi 
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the  innei"  malleolus  and  \vp  into  tlie  thigh  along  the  back  of  the 
inner  side  of  the  knee.  After  receiving  branches  from  the  front  and 
back  of  the  limb  as  well  as  those  just  referred  to,  it  goes  through 


'ig.  '15.— Superficial  dissection  of  the  inguinal  and  femoral  regions  (from 

Wood). 


a.  Superficial  layer   of   fascia  (re- 

flected). 

b.  Deeper  layer  of  fascia  (reflected), 

the  superficial  vessels  being 
left  attached  to  the  external 
oblique. 
Inguinal  lymphatic  glands. 

d.  Superficial  circumflex  iliac  artery. 

The  genito-crural  nerve  is 
seen  beneath  it. 

e.  Superficial  epigastric  artery. 


/.  Superior  external  pudic  artery. 
ff.  Poupart's  ligament. 

Inter-columnar  fascia. 

Exl,ernal  abdominal  ring. 
k.  Arciform  or  inter-columnar  fibres 
of  external  oblique. 

I.  Internal  saphenous  vein. 
m.  Femoral  lymphatic  glands. 

II.  Ilio-inguinal  nerve, 
o.  Saphenous  opening, 
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the  saphenous  opening,  and  pierces  the  sheath  of  the  vessels  to 
open  into  the  common  femoral  vein. 

The  Superficial  lymphatic  glands  will  also  be  found  between  the 
layers  of  superficial  fascia,  and  are  arranged  in  two  rows,  one 
extending  obliquely  along  the  groin,  and  receiving  the  lymphatics  ol 
tbe  penis,  scrotum,  perineeum,  anal  region,  nates,  and  abdommal 
wall  below  the  umbilicus ;  and  another  running  down  veiticaUy 
below  the  groin  and  draining  the  superficial  lymphatics  of  the 
limb. 

A  few  Deeper  lymphatic  glands  wiU  be  afterwards  met  with  sui-- 
rounding  tbe  femoral  vessels.  These  di-ain  the  deep  structures  of 
the  lower  extremity. 

Tbe  Superficial  Nerves  are  tbe  terminations  of  the  itio-nigumal, 
crnraJ  branch  of  the  yenito-crural,  and  external  cutaneous,  bom  the 
lumbar  plexus  ;  and  tbe  middle  and  internal  cutaneous  branches  of 
the  anterior  crural.    Their  distribution  wiU  be  given  later. 

The  Deep  layer  of  superficial  fascia  is  more  membranous  than  the 
superficial  layer,  and  will  be  best  seen  by  raising  it  from  the  deep 
fascia  beneath,  beginning  about  four  inches  below  the  gi-om  and 
reflecting  it  on  to  Poupart's  ligament.    This  layer  of  superficial 
fascia  will  be  found  to  be  bound  down  to  the  fascia  lata  below 
Poupart's  ligament,  and  around  the  margin  of  the  opening  tbrough 
wbich  the  saphenous  vein  disappears,  caUed  the  Saphenous  opening. 
Unlike  the  superficial  layer  it  does  not  pass  over  Poupart's  hga- 
ment,  and  therefore  has  some  influence  in  dii'ecting  a  large  femoral 
hernia  along  the  groin.    It  receives  the  name  of  Cribriform  fascia  at 
the  part  where  it  crosses  the  saphenous  opening,  because  it  is  perfor- 
ated by  numerous  small  apertm-es  for  the  passage  of  vessels  and 
lymph.;tics.      Great  care  must   be  taken   not  to   destroy  the 
■  saphenous  opening  in  removing  the  deep  layer  of  the  superficial 

fascia.  .  i       i  • 

The  Deev  fascia  of- the  thigh  (fascia  lata)  is  now  exposed,  and  i>,  to 
be  cleaned  as  far  as  is  necessary  for  the  study  of  the  part,  concerned 
in  femoral  hernia,  the  several  nerves  piercing  it  being  left  tor  sub- 
sequent examination. 


Femoral  Heenia. 

TThc  saphenous  vein  is  seen  to  disappear  through  an  opening  in  the 
fasci  lati  about  an  inch  and  a  half  below  Poi.]jart  s  ligtiment.  This 
is  th;  Tphenous  opening,  which  is  obscured  by  the  attachment  of 
fnoitioi  of  the  snporfi(ual  fascia,  called  from  the  numerous  per- 
ioLto  t  ^crLfonn.     li  the  cribriform  fa.cia  have  been 


Fig.  4G. 


To  face  p.  100.] 


FEMOEAL  HERNIA. 


105 


carefully  removed,  together  with  the  small  veins,  the  artifically 
produced  saphenous  opening  will  be  clearly  seen.] 

The  Saphenous  opening  (Fig.  46,  E)  varies  considerably  in 
different  subjects,  and  is  generally  best  seen  in  the  female.  It  is 
an  oval  cleft  nearly  half  an  inch  wide,  without  any  distinct  limitation 
internally,  but  sharply  bounded  on  the  outer  side  and  below  by^ 
the  semicircular  border  {falciform  marc/in)  of  a  j^rocess  of  fascia 
{jirocess  of  Burns),  which  passes  fi'om  the  fascia  lata  of  the  fi'ont  of 
the  thigh  to  become  attached  to  the  whole  length  of  Poupart's 
Hgament.  The  falciform  margin  which  partly  encircles  the  long 
saphenoiis  vein  has  a  well  defined  curve  like  that  of  a  French  horn. 
It  crosses  in  front  of  the  femoral  sheath  to  join  the  inner  part  of 
Poupart's  ligament  at  a  variable  point,  while  internally  and  below 
it  passes  imperceptibly  into  the  pubic  portion  of  the  fascia  lata 
which  covers  the  pectineus  muscle.  The  pectineal  fascia  passes 
behind  the  femoral  sheath  to  be  attached  to  the  ilio-pectineal  line 
above,  and  to  become  continuous  with  the  ilio-psoas  fascia  ex- 
ternally. The  saj^henoirs  opening  is  the  external  apertm-e  through 
which  a  femoral  hernia  passes,  and  might  therefore  well  be  called 
the  external  femoral  ring,  although  strictly  speaking  there  is  in  the 
undissected  condition  no  definite  ring,  but  merely  a  weak  point  in 
the  fascia  through  which  the  hernia  proti-udes,  pushing  before  it 
the  cribrifoi-m  fascia.  The  edges  of  the  saphenous  opening  will  be 
fomid  to  be  relaxed  when  the  thigh  is  flexed  and  adducted,  the 
position  in  which  the  limb  is  placed  when  the  "taxis"  is  applied 
for  the  reduction  of  a  hernia. 

[An  incision  is  to  be  made  from  the  lower  end  of  the  saphenous 
opening  transversely  outwards  for  two  inches,  and  a  corresjjonding 
one  immediately  below  Poupart's  ligament,  and  the  piece  of  fascia 
thus  marked  out  and  including  the  falciform  process  is  to  be  reflected 
to  the  outer  side.] 

Gimbernat's  ligament  (Fig.  50,  ii)  consists  of  a  strong  baud  of 
fibres  passing  from  the  innermost  portion  of  Poupart's  ligament  to 


Fig.  ill. — Superficial  dissection  of  the  groin  (from  Maclise's  Surgical 

Anatomy). 

A.  Umbilicus.  b.  Superficial  fascia  of  tliigli. 

C.  Anterior  superior  iliac  spine.  c.  Inguinal  lymphatic  glands. 

D.  Position  of  internal  abdominal  d.  Junction  of  superficial  veins 

r'liS-  with— 

E.  Saplienous  opening.  e.  Internal  Huphenous  vein. 

F.  Cord    appearing    at    external  f.  Middle  cutaneous  nerve. 

abdominal  ring.  g.  Femoral  lymphatic  glands, 

U.  Fdn-es  of  external  oblique.  i.  Superficial  epigastric  vein, 

a.  Su|)erliciu]  fascia  of  abdomen.  U.  External  cutaneous  ni^rve. 
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tlie  inner  exti'emity  of  the  ilio- pectineal  line.  It  fills  the  angl 
between  Ponpart's  ligament  and  the  pubic  bone,  and  presents  a  free 
edge  turned  outward,-;  towards  the  femoral  sheath.  Behind  it  lies 
the  conjoined  tendon,  the  fascia  transversalis,  a  small  anastomotic 
arch  between  the  pubic  branches  of  the  deep  epigastric  and  obtm-ator 
vessels,  and  more  deeply  the  subperitoneal  tissue  and  peritoneum. 
The  name  Liyamerd  of  Cooper  is  given  to  a  fibrous  band  which  runs 
along  the  ilio-pectineal  line  from  the  nio-pectineal  eminence  to  the 
pubic  spine. 

The  Sheath  of  the  Common  Femoral  Vessels  (Figs.  47,  48,  E) 

lies  between  the  process  of  fascia  lata  (process  of  Burns)  passing  to 
Poupart's  ligament  in  front,  and  the  pectineal  and  iliac  fascire 
behind.    This  sheath  appears  as  a  tube,  broader  above  than  below, 
and  composed  of  a  delicate  connective  tissue,  containing  more  or 
less  fat.    It  invests  the  femoral  artery,  vein,  and  a  portion  of  the 
deep  lymphatics,  and  may  be  traced  beneath  Poupart's  ligament 
upon  the  external  iliac  vessels,  where  it  is  continuous  with  the 
subperitoneal  fascia  which  ensheaths  the  latter,  while  below  it  may 
be  followed  as  a  vascular  sheath  throughout  the  limb;  it  is  pierced 
externally  by  the  crural  branch  of  the  genito-crm-al  nerve.    It  is 
usually  stated  to  be  fomied  by  the  union  of  the  fascia  transversalis 
and  fascia  iliaca  aromid  the  vessels,  but  it  is  essentially  a  prolonga- 
tion of  the  subperitoneal  tissue  sheath  of  the  iliac  vessels,  reinforced 
by  some  fibres  from  the  fascia  transversalis  in  front,  and  is  separated 
from  the  iliac  fascia  behind  by  loose  connective  tissue.  Three 
vertical  incisions,  one  in  the  centre  and  one  at  each  side  of  the 
tubular  sheath,  wiU  enable  the  dissector  to  see  that  it  is  divided  by 
two  slender  septa  into  three  compartments,  the  femoral  artery 
occupying  the  outermost,  the   femoral  vein   the  middle,  and 


Figs.  47  and  48.— The  tmatomy  of  the  groin  (from  IMaclise's  Surgical 

Anatomy). 


A.  Anterior  superior  ihac  spine. 

B.  Umbihcus. 

C.  Spine  of  piibes. 

D.  Obhquus  externus. 

d.  Its  tendon. 

E.  Obliqnns  internus. 

e.  Its  tendon. 

F.  Transversalis  abdominis. 

f.  Its  tendon  (conjoint). 

G.  Bectns  muscle,  with  sheath. 

H.  Internal  spermatic  fascia,  con- 

tinuous with  h,  the  infundi- 
bular portion   of   the  fascia 
transversalis. 
I.  Peritoneum. 


K.  Fascia  transversalis. 

L.  Epigastric  artery  and  veins. 

M.  Spermatic  cord. 

N.  Femoral  arlerj-. 

n.  Profunda  fenioris. 

O.  Femoral  vein. 

P.  Saijhenous  vehi. 

Q.  Sartorius. 

R.  Sheath  of  femoral  vessels. 
S.S.  Saphenous  opening. 

T.  Anterior  crural  nerve. 

IJ.  Fascia  lata,  pubic  portion. 

V.  Fascia  lata,  iliac  portion. 
W.  Iliacns  internus. 


[To  fare  ji.  lOti. 


Fig.  49 
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subperitoneal  fat  aiul  a  l^uipliatic  gland  the  innermost  or  smallest 
one.  This  last  division  of  the  femoral  sheath  is  the  femoral  or 
criifdl  faiHiL 

The  Femoral  or  Crural  Ring  (Fig.  50,  12). — If  the  finger  be 
passed  upwards  along  the  cruial  canal,  it  will  enter  the  Crural  or 
Femoral  Riiuj  beneath  Poui^art's  ligament,  displacing  a  lymphatic 
gland  and  a  small  piece  of  subi^eritoneal  fat  which  occupy  it,  the 
latter  forming  the  septum  crurale.  The  boundaries  of  the  crural  ring 
can  be  better  felt  than  seen,  and  are,  in /rout,  Poupai't's  ligament, 
with  occasionally  a  distinct  band  of  fascia  traiisversalis  beneath  it, 
called  the  deep  crural  arch;  heJiind,  the  body  of  the  pubes,  with  the 
pectineus  muscle  and  jmbic  portion  of  the  fascia  lata ;  extenialli/, 
the  femoral  vein  ;  and  internally-,  the  sharji  margin  of  Gimbernat's 
ligament.  The  crural  ring  is  the  aperture  through  which  a  femoral 
hernia  leaves  the  abdomen,  and  the  point  at  which  strangulation 
most  commonly  occurs;  the  finger  should  therefore  thoroughly 
explore  it.    (Fig.  49,  E.) 

The  Crural  or  Femoral  Canal  (Figs.  47,  48)  is  the  canal,  half  an 
inch  in  length,  along  which  femoral  hernia  descends  from  the  crural 
ring  to  the  saphenous  opening ;  but  as  soon  as  the  hernia  has  forced 
its  way  through  that  spot,  it  ascends,  owing  to  the  close  attachment 
of  the  cribriform  fascia  to  the  margin  of  the  saphenous  opening, 
and  lies  along  Poupart's  ligament,  or  if  of  large  size,  may  stretch 
the  fascia  sufficiently  to  mount  over  the  ligament  and  simulate  an 
inguinal  hernia. 

The  Coverings  of  a  Femoral  Hernia  will  be  readily  learned 
if  the  course  it  takes  has  been  thoroughly  understood.  In 
its  descent  the  intestine  pushes  before  it  (1)  peritoneal  sac,  (2) 
subperitoneal  fat,  (3)  femoral  sheath,  (4)  cribriform  fascia,  (5)  super- 
ficial fascia  and  skin.  It  must  not  be  supposed  that  the  surgeon 
will  recognise  these  various  coverings  in  operating  upon  a  strangu- 
lated femoral  hernia,  but  it  is  necessary  that  he  should  identify  the 
sac  or  peritoneuin,  which  is  usually  to  be  recognised  liy  its  thin 
bluish  appearance,  and  by  the  fluid  goneiully  to  be  seen  through  its 
slightly  ti-ansparent  wall. 

Fig.  49.— Internal  view  of  the  femoral  ring  and  its  relation  to  the  blood- 
vessels (from  Maclise's  Snrgical  Anatomy). 

A.  Anterior  superior  iliac  spine.  I.  External  Iliac  vein. 

B.  Transversalis  fascia.  .1.  Obturator    artery   external  to 


C.  Syni|)bysis  pubis. 

D.  Vas  deferens. 

E.  Crural  or  femoral  ring. 

F.  Peritoneum. 

G.  Psoas. 

H.  Extermil  Iliac  artery. 


crural  ring. 
Tj.  Hpiue  of  ischium. 
M.  Bladder. 


crural  ring. 
K.  Obturalror    artery    internal  to 


108 


FRONT  OF  THE  THIGH. 


[The  cutaneous  nerves  of  the  upper  part  of  the  front  of  the  thigh 
are  to  be  examnied  with  the  fascia  lata,  before  it  is  removed  to  expose 
Scarpa's  triangle.] 

Fasci,!  lata  ofthi<ih.—li  the  process  of  Burns  passing  to  Poupart's 
ligament  in  front  of  the  femoral  sheath  and  anterior  crural  nerve  be 
dissected  away,  the  true  arrangement  of  the  deep  fascia  of  the  upper 
part  of  the  thigh  wiU  be  much  more  clearly  understood.    It  will 


Fig.  50. 


then  be  seen  as  a  strong  fibrous  investment  of  the  muscles,  athiched 
above  all  around  the  margins  of  the  If  1^-'  ^^"j/'^f 
superior  spine  externally  and  in  front,  along  the  outer  hp  of  the 


-pia   50.— Section  of  the  structures 
"  arch  (from 

1.  Poupart's  ligament. 

2,  2.  Ihac  portion  of  the  fascia  lata, 

attached  along  the  margin  of 
the  crest  of  the  ilium,  ancl,  by 
means  of  the  process  of  Burns, 
along  Poupart's  ligament  as  far 
as  the  spine  of  the  pubes  (3). 
4.  Pubic  portion  of  the  fascia  lata, 
continuous  at  3  with  the  iliac 
portion,  and  passing  behind  the 
sheath  of  the  femoral  vessels  to 
its  outer  border  at  5,  where  it 
divides  into  two  layers ;  one  is 
continuous  with  the  sheath  of 


which  pass  beneath  the  femoral 
Wilson). 

the  psoas  (6)  and  iliacus  (7) ; 
the  other  (8)  is  lost  upon  the 
capsule  of  thehip-joint(9|.  It 
is  attached  above  to  the  iho- 
pectineal  line. 
The  anterior  crural  nerve, 
(limbernafs  ligament. 
The   femoral    ring,   within  the 

femoral  sheath. 
Femoral  vein. 

Femoral  artery ;  the  two  vessels 
and  the  ring  arc  surroimded  by 
the  femoral  sheath. 


10. 
11. 
12. 

13. 
14. 
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iliac  crest  (giving  a  deep  process,  however,  on  the  inner  siu'face  of 
the  tensor  vaginte  femoris  and  gluteus  maxinius),  to  the  posterior 
superior  and  inferior  iliac  spines  and  the  intervening  notch ;  to  the 
greater  sacro-sciatic  ligament,  the  outer  lip  of  the  tuber  ischii,  the 
outer  border  of  the  ischio-pubic  rami,  the  margin  of  the  symphysis, 

Fig.  51. 


Fig.  51. — Section  of  tliigli  through  upper  part  of  Hunter's  canal  (W.  A.). 


1,  2.  Lymph  spaces. 

3.  Long  saplienous  nerve. 

4.  Superficial  fascia. 

5.  Femoral  artery,  witli  small  venoe 

comites  (femoral  vein  deeper). 

6.  Deep  fascia  continued  over  back 

of  thigh  as  superficial  layer  of 
deep  fascia. 


7.  Sheath  of  vessels. 

8.  Middle  layer  of  deep  fascia. 

9.  Long  saphenous  vein. 

10.  Deep  layer  of  deep  fascia  (mus- 

cular aponeurosis). 

11.  Great  sciatic  nerve. 

12.  Vein. 
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the  piiLic  angle,  crest  and  spine,  and  over  the  pectineiis  U)  the 
ilio-pectineul  line.  The  fascia  covers  the  whole  of  the  liiiib,  sending 
septal  processes  between  the  muscles  and  to  the  b(jny  ridges  fi-om 
which  they  arise. 

In  the  middle  and  lower  portion  of  the  thigh  the  fascia  lata 
sends  inwards  two  strong  intermuscular  septa,  an  external  dividing 
the  vastus  externus  from  the  hamstrings,  and  an  internal  between 
the  vastus  internus  and  the  adductors,  both  giving  attachment 
extensively  to  muscular  fibres  (Fig.  51).  The  portion  of  the  fascia 
lata  on  the  outer  side  of  the  thigh  is  of  remarkable  strength ;  it 
receives  above  the  insertions  of  the  tensor  vaginae  femoris  and  the 
upper  half  of  the  gluteus  maximus  (both  of  which  it  encloses  before 
reaching  its  attachment  to  the  os  innominatum),  and  runs  down- 
wards to  be  attached  to  the  outer  border  of  the  pateUa  below  the 
vastus  externus,  to  the  ligamentum  pateUse  and  to  the  outer 
ttiberosity  of  the  tibia.    It  is  souaetimes  called  the  ilio-tihial  hand. 

The  hamstrings  are  bound  down  by  a  layer  of  fascia  within  the 
fascia  lata,  and  in  addition  a  third  and  still  deeper  investment  can 
be  demonstrated  as  a  sheath  for  each  of  the  muscles  (semi-membrano- 
sus,  semi-tendinosus  and  biceps)  (Fig.  51). 

Cutaneous  nerves  (Eig.  52).— The  lUo-inguinal  nerve,  which 
emerges  from  the  external  abdominal  ring,  in  its  coui-se  to  the 
scrotiun  or  labium  gives  one  or  two  small  branches  to  the  thigh. 

The  Crural  hrauch  of  the  Genitu-cruraJ  nerve  pierces  the  fascia 
half  an  inch  below  Poupart's  ligament  and  just  outside  the  femoral 
artery,  and  joins  the  middle  cutaneous  nerve.  It  is  very  seldom 
satisfactorily  seen  unless  traced  from  the  lumbar  plexus. 

The  External  cutaneous  nerve  (3)  is  to  be  foimd  amongst  some  fat 
in  a  fold  of  fascia  lata  close  to  the  anterior  superior  spiiie  of  the 
iHum,  and  pierces  the  fascia  at  a  variable  point,  to  be  distributed 
by  an  anterior  and  a  posterior  branch  to  the  outer  side  of  the  thigh 
and  part  of  the  buttock. 

The  3mdle  cutaneous  nerve  (5)  (fi-om  the  anterior  crural),  pierces 
the  fascia  in  the  upper  third  of  the  thigh,  usually  in  two  places, 
and  will  be  afterwards  traced  as  far  as  the  knee.  This  nerve,  or 
its  outer  branch,  usually  pierces  the  sartorius,  which  muscle  it 
generally  sup])lies. 

The  Internal  cutaneous  and  Lon;]  Saphenous  nerves  are  not  seen  at 

present. 

Scarpa's  TurAXOLK. 

[The  fascia  is  to  be  removed  from  the  hollow  below  rou])art's 
li..!;,mont,  and  from  the  front  of  the  thigh  as  far  as  the  skin  has 
been  reflected,  and  the  muscles,  vessels,  and  nerves  thus  exposed 


Scarpa's  triangle. 


Ill 


aro  to  be  as  thoroughly  cleanod  as  is  possible  without  disturbing 
their  relations.    The  cutaneous  nerves  are  also  to  remain  untouched.] 

Scui-jHi's  trianglt  is  a  superficial  space  in  the  upper  thii-d  of  the 
front  of  the  thigh,  containing  the  femoral  vessels  and  anteiior  crural 
nerve.  The  base  of  the  triangle  is  formed  by  Poupart's  ligament ; 
the  outer  border  by  the  inner  edge  of  the  sartorius  muscle  ;  the  vmer 
border  by  the  outer  margin  of  the  adductor  longus  ;  and  the  apex  by 
the  meeting  of  these  muscles. 


The  space  is  covered  in  by  the 
skin  and  superficial  fascia  and 
Burns's  process  of  the  fascia 
lata,  and  its  floor  will  now  be 
seen  to  be  formed  by  the  jDsoas 
and  iliacus  on  the  outer  side ; 
the  pectineus  and,  in  some  sub- 
jects, a  small  portion  of  the 
adductor  brevis  on  the  inner 
side :  these  muscles  all  being- 
covered  by  their  fascise. 

Scai-pa's  triangle  contains  the 
common  femoral  arterj^,  giving 
oif  some  small  branches  and 
bifurcating  into  the  superficial 


Pig.  52. — Superficial  dissection  of 
tlie  front  of  the  thigh  (from 
Hirschfeld  and  Leveille). 

1.  Poupart's  ligament. 

2.  Superficial  branches  of  femoral 

artery. 

3.  E.xtenial  cutaneous  nerve. 

4.  Femoral  artery. 

5.  5,  5.  Middle  cutaneous  nerve. 

6.  Femoral  vein. 

7.  7,  7.  Anterior  division  of  internal 

cutaneous  nerve. 

8.  8,  8.  Posterior  division  of  internal 

cutaneous  nerve. 

9.  Branch  to  sartorius  from  middle 

cutaneous. 
10.  Saphenous  vein. 
IL  Sartorius. 

12.  Cutaneous  branch  of  obturator 

nerve. 

13.  Ple.xuB  patellce. 

14.  Patellar  branch  of  long  saphenous 

nene. 

16.  Long  or  internal  saphenous  nerve. 


Fig.  52. 
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and  deep  divisions ;  the  femoral  vein  with  its  tributanes  and  some 
deep  Ijnnphatic  glands  ;  and  the  anterior  crural  nerve  with  some  of 
its  branches.  The  saphenous  vein  is  not  one  of  the  contents  of  the 
space,  until  it  has  pierced  the  fascia  lata  to  end  in  the  common 
femoral  vein. 

The  Femoral  Artery  in  Scarpa's  Triangle  (Pig.  o2,  4).— ihe 
femoral  artery  (under  which  term  is  included  the  common  femoral 
trunk  and  its  superficial  femoral  branch)  is  the  continuation  of  the 
external  iliac  artery,  and  extends  fi-om  Poupart's  hgament  to  the 
opening  in  the  adductor  magnus,  through  which  it  passes  to  the 
popliteal  space.     The  part  now  exposed  is  that  above  the  point 
crossed  by  the  sartorius,  and  is  usuaUy  over  a  thu-d  of  the  whole 
len-th  of  the  vessel.     When  the  thigh  is  slightly  flexed  and 
abducted,  the  artery  runs  fi-om  a  point  midway  between  the  sym- 
iDhvsis  pubis  and  the  anterior  superior  iliac  spme  (or  about  a  thu-d 
of  an  inch  to  the  inner  side  of  the  centre  of  Poupari  s  hgament) 
throuo-h  the  middle  of  the  triangle  in  a  Kne  with  the  prominent 
adductor  tubercle  on  the  inner  condyle  of  the  femur  ;  but  when  the 
thigh  is  fully  extended  it  wiU  be  seen  to  wind  slightly  to  the  inner 
side  of  the  limb.    This  portion  of  the  artery,  lying  within  its  sheath, 
is  covered  by  the  superficial  fascia  and  the  fascia  of  Burns,  and  one 
or  two  branches  of  the  internal  cutaneous  nerve  cross  the  vessel  at 
variable  points.    Behind  the  artery  from  above  downwards  are,  the 
psoas  -  the  nerve  to  the  pectineus;  the  pectineus  itself ,  separated 
from  he  femoral  artery  by  the  profunda  artery  and  vem  and  the 
femoral  vein;  and  occasionaUy,  between  the  pec  mens  and  he 
adductor  longus,  a  small  portion  of  the  adductor  brevis.    To  the 
ol-  side  throughout  is  the  anterior  criu-al  nerve  usually  sepai-ated 
a   the  upper  part  by  a  small  interspace;  and  the  long  saphenous 
branch  and  the  nerve  to  the  vastus  internus  ai.  m  c  ose  relataon 
with  it  at  the  lower  part  of  the  space  (Fig.  o  .,  19),  the  lattei 
!     nl  in  fhP  former     The  femoral  vein  is  to  the  wmr  side  neai 
?ou;:i   lita-^^^^^     lo-r  down  passes  ,eMn,  the  ai^ry,  and 
forms  one  of  its  posterior  relations  at  the  apex  of  the  ti-iangle. 
Tranches  in  Scarpa's  Triangle  (Pig.  52).-The  small (l)..i..r. 
Brancnesi  ^  ^  circumflex  iliac;  and  3)  superior 

aWy  exannned.  A  larger  l.anch^ 
Seivferior  erternal  pndic,  arises  from  the  upper  port  o  he  aiter 
^ul  passes  beneath  Ihe  fascia  lata  to  the  scrotmn  or  labnim  an, 

^"trZ^Y  subjects  tho  deep  epigastric  and  rf,.,,  c/™/..  i'ia 
branches  are  seen  to  arise  below  Poupart's  ligament  from  the  commo, 
femoral,  instead  of  from  the  external  iUac  ai-tery. 
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The  largest  branch,  (5)  the  profunda  avtevj,  arises  from  one  to 
two  inches  or  more  below  Poupart's  ligament  and  is  now  seen  lying 
first  to  the  outer  side  of,  and  then  behind,  the  femoral  artery  and 
vem,  and  resting  iii^on  the  iliacus  and  pectineus.  Should,  however, 
the  external  circumflex  arise  fi-om  the  common  femoral  instead  of 
fi-om  the  profunda,  the  commencement  of  the  latter  vessel  lies 
behind  or  even  to  the  inner  side  of  the  superficial  femoral.  The 
profunda  is  the  great  artery  to  the  muscles  of  the  thigh,  and  will  be 
afterwards  dissected. 

The  Femoral  Vein  at  the  lower  part  of  Scarpa's  triangle  lies 
behind  and  sometimes  a  little  to  the  outer  side  of  the  artery.  It  then 
crosses  obliquely  beHnd  it,  and  after  being  joined  by  the  profunda 
vem,  reaches  the  inner  side  of  the  common  femoral  artery  at  the 
upper  part  of  the  space ;  and  there  it  receives  the  saphenous  vein, 
which  has  previously  been  joined  by  the  veins  con-esponding  to  the 
small  branches  of  the  artery  (superficial  epigastric,  circmnflex  iliac 
and  external  pudic).  At  the  apex  of  the  triangle  it  is  very  closely 
connected  with  the  artery. 

The  Anterior  Crural  Nerve  (Pig.  57,  5)  is  derived  from  the 
2nd,  3rd,  and  4th  nerves  of  the  lumbar  plexus,  and  enters  Scarpa's 
triangle  beneath  Poupart's  Kgament,  resting  upon  the  adjacent 
borders  of  the  psoas  and  iliacus  muscles.  It  breaks  up  into  super- 
facial  and  deep  divisions,  which  are  separated  by  the  external  cir- 
cumflex vessels,  the  sirj.er/idal  giving  off  the  midcUe  and  internal 
cutaneous  nerves  and  supplying  the  sartorius  and  the  pectineiis; 
the  deep  supplymg  muscular  branches  to  the  rectus  femoris,  crureus, 
vastus  mternus  and  vastus  exteriius,  and  the  long  or  internal 
saphenous  nerve,  which  becomes  cutaneous  at  the  inner  side  of  the 
knee.  The  nerve  to  the  pectineus  passes  beneath  the  femoral  sheath 
to  reach  the  muscle. 

of  ?hp^w^  being  extended,  the  line  of  incision  on  the  inner  side 
tWn  ^,,3        be  pro  onged  to  three  inches  below  the  knee,  and 

extPnr  ,11  '''^^'  ''^'^        superficial  fascia  to  the  same 

«xteut,  dli  the  cutaneous  nerves  being  carefully  left  at  their  points 
of  emergence  from  the  fascia  lata  and  traced  to  tfieir  terminat"on8  ] 

The  Jlursc,  in  front  of  the  patella  may  be  three  i.i  number,  (1)  a 

V^L^'T"'"'  P-*i-^l-ly  prone  to  inflammation  in 

pe  ons  whose  occupation  involves  much  kneeling;  (2)  a  bur.,, 

Sn^'aSl    f  r  ^"^f  '"^'"^^  ''^'"^  inconstant,  beneath  the 

fa  ul  f  'm'  "'f'''  ^^"^  The  cavities  of 

ana  2  occasionally  intercommunicate. 
H. 
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Piercing  the  fascia  at  several  points  are  the  cutaneous  nerves  of 
the  thigh,  some  of  which  have  been  ah-eady  seen,  but  the  foUowmg 
are  now  to  be  traced  to  theh-  distributions  and  then  to  theu-  origins, 
the  fascia  being  removed  as  maybe  necessary  for  the  latter  pm-pose. 

The  Internal  cutaneous  nerve  (Eig.  52,  7,  »)  is  a  branch  of  the 
anterior  crui'al;  it  gives  two  or  thi-ee  small  twigs  to  the  uM^er  and 
inner  parts  of  the  thigh,  and  crosses  the  femoral  artery  m  Scarpa  s 
triangle.  Either  before  or  after  doing  so  it  divides  into  two 
branches,  anterior  and  posterior.  The  auteri<>r  branch  becomes 
cutaneous  in  the  lower  third  of  the  thigh,  the  filaments  reaching  as 
far  as  the  patellar  plexus ;  the  posterior  branch  appears  close  to  the 
saphenous  vein  a  little  above  the  knee,  and  its  branches  unite  with 
those  of  the  other  branch,  with  the  internal  saphenous  neiwe  and 
occSonaUy  with  a  superBcial  branch  of  the  obtui-ator,  and  are 
distributed  over  and  a  little  below  the  inner  side  oi  the^-^e^^^^^ 

The  Long  or  Mernal  Saphenous  ncrre  (Fig.  o2,  16  "^^^^^^  «f 
which  wiU  be  afterwards  seen)  becomes  cutaneous  at  he  mnei  side 
Tf  the  knee  ioint,  where  it  lies  at  first  in  fi-ont  of  the  saphenous 
veif  Be  or  becoming  cutaneous  it  sends  a  large  bi-anch  forward 
to  L  si  n  of  the  patella  {ramus  cntaneus  patellce  (14)  winch  piei-ces 
the  sLtius,  andUes  with  branches  of  f  V^^Tirharbee 
cutaneous  and  external  popUteal  nerves  to  form  what  has  been 

called  the  plexus  yatdlw.  ^,,.;«V,1p  but  thev 

The  Siierfidal  Veins  of  the  thigh  are  very  vauable,  but  they 
either  open  into  the  saphenous  vein  separately  or  oi-m  one  or 
mte  seplte  branches  which  join  the  main  trunk  at  or  near  the 
saphenous  opening. 

MtjsclBs  of  thB  Front  of  the  Thigh. 
CTheremainsofthefasc^lataare^^^^^^^^^^^ 
nerves  tui-ned  aside.   By  flexing  t^^^^^f,""^]^*''^^^^^^^      ^hich  must 

the  origin  and  insertion  of  each.  J 

Connected  with  the  fascia  lata  on  the  outer^side  of  the^  is 
the  Tensor  Fasciae  or  Vaginae  Femoris  (Fig.  o3  4). 


THE  SARTORIUS. 
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Fig.  53. 


into  the  fascia  lata  below  the  great  trochanter,  the  fascia  being 

split  at  this  point  to  receive  the  muscular  hbres.    The  muscle,  as 

its  name  implies,  is  a  tensor  of  the  fascia 

of  the  thigh,  and  thereby  supports  and 

assists  the  other  muscles  of  the  limb, 

especially   the   gluteus   maximus,  by 

fixing  theii-  fascial  attachments ;  it  is 

also  an  abductor  and  internal  rotator  of 

the  femur,  and  acts  upon  the  trunk  when 

the  thigh  is  fixed.    It  is  supplied  by  a 

branch  of  the  superior  gluteal  nerve, 

which  may  be  seen  entering  the  deep 

sui-face  of  the  muscle  when  it  is  reflected. 

The  Sartorius  (Fig.  53,   5)  is  the 
longest  muscle  of  the  body,  and  when 
dissected  lies  loosely  upon  the  subjacent 
muscles.     It  arises  from  the  anterior 
superior  spine  of  the  ilium,  from  the 
notch  below  it,  and  fi-om  the  outermost 
portion   of  Poupart's   ligament ;  and 
crossing  obliquely  over  the  thigh,  winds 
behind  the  inner  condyle  of  the  femur 
and  forwards  below  the  inner  tuber- 
osity of  the  tibia,  to  be  inserted  into 
the  subcutaneous   sui-face  below  the 
junction  of  the  head  of  the  bone  with 
the  shaft,  by  a  broad  tendinous  expan- 
sion, which  is  ijicorporated  with  the 
fascia  of   the  limb  and  overlaps  the 
insertion  of   the   gi'acilis    and  semi- 
tendinosus  muscles,  a  bursa  intervening 
between  them.    It  is  a  flexor  of  the 

abductor  of  the  thigh  upon  the  pelvis,  thus  helping  to  place  the 


1. 
2. 


Pig.  53.-Mu8cleH  of  the  anterior  femoral  region  (from  Wilson). 

7.  Vastus  externus. 
B.  Vastus  interims. 
9.  Patella. 


Crest  of  the  ilium. 
Its  anterior  superior  spinous  pro- 
cess. 

3.  Gluteus  medius. 

4.  Tensor  vaginjB  femoris;  its  inser- 

tion into  the  fascia  lata  is  shown 

inferiorly. 
6.  Sartorius. 
6.  Rectus  femoris. 


10.  Iliacus  interims. 

11.  Psoas  magnus. 

12.  Poctineus. 

13.  Adductor  longus. 

14.  Part  of  tlie  adductor  magnus. 
io.  Gracilis. 

I  2 
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leg  in  the  position  assumed  by  the  tailor ;  whence  the  name  (tailor- 
muscle).  It  is  supplied  by  the  middle  cutaneous  branch  of  the 
anterior  crui'al  nerve,  and  pierced  by  the  middle  and  internal 
cutaneous  nerves  and  by  the  patellar  branch  of  the  long  saphenous. 

The  Sub-Sartorial  Plexus  is  situated  beneath  the  sartorius, 
and  on  the  roof  of  Hiuiter's  canal.  It  is  a  plexifoim  intercom- 
munication between  the  internal  saphenous,  the  internal  cutaneous, 
and  the  superficial  division  of  the  obturator  nerve. 

The  auadriceps  Extensor  is  the  fleshy  mass  on  the  front  of 
the  thigh,  consisting  of  the  rectus  femoris  superficiaUy,  with 
the  crui-eus  beneath  it,  and  the  vastus  externus  and  intemus  on 
either  .side. 

The  Bectus  Femoris  (Fig.  53,  6)  has  no  attachment  to  the 
femur,  but  stretches  over  it  from  the  pelvis  to  the  pateUa.  It 
arises  by  two  tendons,  one  from  the  anterior  inferior  spuie  of  the 
iliiun,  the  other  from  a  rough  impression  above  the  acetabulum. 
The  outer  or  reflected  tendon  may  be  easily  exposed  by  separatmg 
the  tensor  vagince  femoris  and  rectus,  and  clearing  away  the  fat 
and  connective  tissue  from  the  deep  interspace  with  the  handle  ot 
the  scalpel.    The  two  heads  unite  to  form  a  bipennifoi-m  muscle, 
which  is  tendinous  on  its  upper  sm-face  above  and  on  its  under 
sm-face  at  the"  lower  part,  and  passes  to  be  attached  to  the  upper 
border  and  anterior  surface  of  the  pateUa  in  conjunction  with  the 
other  extensor  muscles,  the  strong  fibres  which  pass  m  front  of  the 
pateUa  forming  the  superficial  portion  of  the  Hgamentum  patelte  and 
reaching  the  tubercle  of  the  tibia,  the  ti-ue  insertion  of  the  quadri- 
ceps.   The  crureus  joins  the  back  of  the  tendon  above  the  pateUa, 
and  the  vasti  are  attached  to  its  borders. 

It  will  be  noticed  that  the  straight  head  is  in  the  axial  hue  of  the 
muscle  during  extension  of  the  thigh,  the  reflected  head  during 

right  angle  flexion.  _  . 

Beneath  the  rectus  wiU  be  seen  the  External  arcumflex  branch  of 
the  profunda  artery  (Fig.  54,  ii).  This  arises  fi-om  the  outer  side 
of  the  vessel  near  its  origin,  and  runs  transversely  between  the 
branches  of  the  anterior  crural  nerve,  upon  the  vastus  externum 
and  beneath  the  sartorius  and  rectus  femoris,  to  the  outer  side  ot 
the  thigh,  where  it  divides  into  ascending,  transverse,  and  rtescenU- 
inc.  nets  of  branches.  The  ascendiny  branches  pass  be.ieath  he 
tensor  fasciae  to  anaston.ose  with  the  gluteal  and  the  deep  circumflex 
iliac  arteries,  and  give  twigs  to  the  hip  joint ;  the 
supply  the  vastus  externus,  and,  turning  round  the  limb,  .  na.to- 
mJse  with  the  perforating  branches  of  the  pro  unda  and  assi.t 
rforining  the  crucial  anastomosis;  whilst  the  descn.dv,y  branch 


THE  QUADRICEPS  EXTENSOR. 


117 


passes  into  the  vastus  externus  with  the  nerve  to  that  muscle  and 
ends  at  the  knee-joint,  where  it  anastomoses  with  the  superior 
external  articular  branch  of  the  popliteal  and  the  anastomotica 
magna. 

The  Vastus  Externus  (Pig.  53,  7)  is  the  largest  of  the  three 
muscles  in  front  of  the  femiu-.  It  arises  from  the  anterior  border 
of  the  great  trochanter  as  far  as  the  base  of  the  superior  tubercle 
of  the  neck,  from  the  lower  border  of  the  trochanter,  the  outer 
part  of  the  gluteal  ridge,  the  upper  half  of  the  outer  border  of  the 
linea  aspera,  and  extensive^  from  the  external  intermuscular 
septum.  Its  fibres  end  in  a  broad  aponeiu'osis,  which  is  inserted 
into  the  tendon  of  the  rectus  and  the  upper  third  of  the  outer 
border  of  the  patella,  aiding  in  the  formation  of  the  knee  capsule. 
Its  upper  superficial  fibres  are  commonly  detached  from  the  rest  by 
a  deep  intermuscular  space. 

The  Vastus  Internus  (Fig.  53,  8)  is  more  or  less  united  with 
the  crureus.  It  arises  from  the  lower  half  of  the  spiral  line,  from 
the  inner  side  of  the  linea  aspera,  from  the  tendons  of  the  adductor 
longus  and  magnus,  and  from  the  internal  intermuscular  septum. 
It  is  insn-ted  into  the  upper  half  of  the  inner  side  of  the  patella 
and  into  the  rectus  tendon.  Like  the  vastus  externus  it  helps  to 
iovm  the  capsule  of  the  knee  joint.  The  origin  of  the  lower  part 
of  the  muscle  cannot  be  seen  quite  distinctly  at  present,  since  it  is 
miited  with  the  tendons  of  the  adductor  longus  and  magnus  by  a 
sirb-sartorial  plane  of  fascia,  which  covers  in'the  femoral  vessels  in 
Himter's  canal. 

The  Crureus  covers  the  fi-ont  of  the  femur  between  the  two  vasti 
and  beneath  the  rectus.  It  arises  from  the  upper  part  of  the  spiral 
hne  and  the  anterior  and  outer  surfaces  of  the  femur,  to  aboiit  four 
mches  from  the  lower  end  of  the  bone,  as  well  as  from  the  lower 
part  of  the  external  interaiuscular  septum,  and  is  inserted  into  the 
patella  with  the  other  extensor  muscles.  Its  surface  is  tendinous 
to  allow  free  movement  of  the  rectus  upon  it.  Its  lowest  fibres  of 
ongni_  fonu  the  snhrrurens,  which  will  be  best  dissected  with  the 
knee  joint. 

The  snpra-puiellar  pouch  is  a  prolongation  upwards  of  the  synovial 
membrane  of  the  knee-joint  for  two  inches  or  more  above  the  top  of 
the  patella  beneath  the  crureus  and  vasti,  and  receives  the  insertion 
of  the  subcrureus.  It  is  often  separated  from  the  true  joint  cavity 
by  an  hour-glass  constriction,  and  occasionally  by  a  complete 
septum  Bursa  in  connection  with  the  quadriceps  will  be  found  in 
ront  of  the  patella,  and  between  the  ligamentum  patella3  and  the 
upper  part  of  the  tubercle  of  the  tibia. 
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Action— The  quadriceps  extensor  is  the  great  extensor  of  the  leg 
upon  the  thigh,  and  is  therefore  in  constant  requisition  in  walking, 
but  it  will  he  observed  that  in  standing  upright  the  yasti  are  relaxed, 
and  the  patella  can  be  moved  freely  from  side  to  side.  The  rectus, 
in  addition,  flexes  the  thigh  upon  the  pelvis;  and,  when  the  leg  is 
fixed,  flexes  the  pelvis  upon  the  femur.  It  is  supj,hed  by  the 
anterior  crvuval  nerve. 

The  Femoral  Artery  in   Hunter's  Canal  (Fig.  o4,  ig).— 
Hunter's  canal  is  an  intermuscular  space  beneath  the  sartonus  m 
the  middle  third  of  the  thigh,  and  is  continuous  with  the  apex  of 
Scarpa's  triangle  above,  and  with  the  popliteal  space  below  It 
contains  the  femoral  vessels,  the  long  saphenous  nerve,  and  the 
nerve  to  the  vastus  internus.    It  is  bounded  beh  ind  by  the  adductors 
longus  and  magnus,  externaUy  by  the  vastus  internus,  and  w  front 
by  a  fascial  aponeurosis  stretching  over  the  vessels  fi-om  the  external 
to  the  posterior  wall,  and  by  the  sartorius.    It  ends  at  the  opening 
iar  the  adductor  magnus,  where  the  artery  enters  he  popbtealspace 
On  laying  open  the  canal,  the  femoral  arteiy  ^vlU  be  found  with  its 
vein  behind  and  external  to  it,  and  a  second  smaller  vena  comes  is 
often  seen  on  the  opposite  side  of  the  vessel.    Some  deep  h-mphatic 
cords  accompany  tie  veins,  and  the  whole  of  the  vessels  are  inves  ed 
by  a  delicate  collective  tissue-sheath.    With  these  but  outside  he 
sheath  are  the  long  saphenous  nerve  and,  external  to  this,  the  nerve 
0  the  vastus  internus  Jiving  filaments  to  its  muscle.   The  saph™ 
nerve  Hes  at  first  to  the  outer  side  of  the  artery  but  crosses  it  below 
to  whid  around  the  tendon  of  the  sartorius  and  become  cutaneous 
on  the  inner  side  of  the  knee. 

The  Opernng  in  the  Adductor  Magnus,  as  it  is  commonly  called  is 
in  realty  an  opening  between  the  round  tendon  of  the  adductor 
magnus  on  the  inner  side,  and  the  fibres  of  the  vastus  -ternus  -d 
L  femur  on  the  outer  side.  The  only  structures  passmg  through 
it  are  the  femoral  vessels  with  some  deep  lymphatics. 

Z^ls^f  the  Femoral  ^.^.r,. -Except  some  large  unnamed 
XJ^ohes,  the  Anasionwiica  nu.ona  is  the  only  vessel  ansing 
It  femoral  'artery  in  Hunter's  canal.  '^YZ^^'Z 
a  superficial  and  a  deep  branch  :  the  superficial  ^^  ^J'^'^^  ^^^^^^ 
sanhenous  nei-ve  to  the  skin,  the  deep  branch  entermg  the  va.^  us 

which  it  descends  to       knee  to^^^^^^^^ 
the  internal  articular  branches  of  the  pop hteal  "3*?^^^ ' 
f branch  across  the  femur  above  the  patella  to  join  deep  bianclu. 
I'ZtZn^  circumflex  and       -P^r^r extoi^^U^^^  ^ 
Tho  Anterior  Crural  Nerve  (Fig.  o..  5)  soppUM  ,  . 
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femoris,  and  also  gives  a  branch  to  the  pectineus  on  the  inner  side 
of  the  limb.  The  branch  to  the  sartorius  has  been  already  seen  to 
arise  from  the  middle  cutaneous  nerve,  and  the  nerve  to  the  pec- 
tineus, also  arising  from  the  superficial  division,  crosses  beneath  the 
femoral  vessels  to  the  surface  of  the  pectineus  muscle.  The  deep 
division  supplies  branches  to  each  of  the  constituents  of  the  quad- 
riceps extensor,  the  nerve  to  the  rectus  giving  a  branch  to  the  hip 
joint,  and  those  to  the  vasti  and  crureus  giving  twigs  to  the  knee 
joint. 

The  Internal  Saphenous  Nerve  (Fig.  57,  22)  is  the  longest 
brunch  of  the  deep  division  of  the  anterior  crural  nerve.  It  lies  close 
to  the  outer  side  of  the  femoral  artery,  and  enters  Hunter's  canal 
with  it ;  then  crossing  the  artery  near  the  lower  end  of  the  canal 
it  pierces  the  sheath,  appearing  beneath  the  sartorius  at  the  inner 
side  of  the  knee.  In  the  thigh  it  gives  a  communicating  branch  to 
the  subsartorial  plexus,  and  at  the  knee  its  patellar  branch  pierces 
the  sartorius  and  ends  in  the  patellar  plexus.  The  nerve  becomes 
cutaneous  between  the  sartorius  and  gracilis,  and  nuis  down  the 
inner  side  of  the  leg  and  foot. 

Inner  Side  of  the  Thigh. 

[The  .supei-ficial  muscle  of  the  inner  side  of  the  thigh  (adductor 
longus)  IS  ah-eady  partially  seen  :  to  expose  the  rest  of  the  region 
an  incision  is  to  be  made  along  the  rami  of  the  pubes  and  ischium, 
and  the  skin  is  to  be  reflected,  when  the  gracilis  will  be  brought 
into  view.  The  femoral  vessels  must  either  be  cut  and  turned  down, 
or  puUed  forcibly  outwards.] 

A  few  cutaneous  branches  of  nerve  to  the  skin  of  the  inner  side 
of  the  thigh  will  be  found  appearing  below  the  adductor  longus. 
They  are  derived  from  the  obturator. 

The  Adductor  Longus  (Fig.  53,  13)  arises  by  a  round  tendon 
from  the  front  of  the  os  pubis  immediately  below  the  crest,  and 
expands  to  be  inserted  into  the  inner  border  of  the  linea  aspera,  in 
the  middle  third  of  the  bone,  and  into  the  internal  intemiuscular 
septum,  blending  with  the  insertions  of  the  adductors  brevis  and 
magnus.  It  is  supplied  by  the  superficial  division  of  the  obturator 
nerve.  In  the  middle  third  of  the  thigh  it  separates  the  superficial 
from  the  deep  femoral  vessels,  the  latter  disappearing  from  Scarpa's 
triangle  between  the  adjacent  borders  of  this  muscle  and  the 
pectineus. 

The  Gracilis  (Fig.  54,  20)  is  the  most  internal  of  the  muscles 
oi  the  thigh  and  arises  from  the  rami  of  the  os  pubis  and  ischium 
Dy  a  broad  tlun  tendon  about  three  inches  in  leugtli.    It  is  inserted 
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into  the  inner  surface  of  the  tibia  under  cover  of  the  sartorius  and 
above  the  semi-tendinosus,  a  bursa  intervening  between  it  and 
these  muscles;  it  also  sends  a  slip  to  the  fascia  of  the  leg.  It  is 
sui-)pHed  by  the  superficial  division  of  the  obturator  nerve. 

[The  adductor  longus  is  to  be  divided  near  its  origin  and  turned 
down,  in  order  to  expose  the  adductor  breyis  and  the  insertions  of 
the  pectineus,  psoas,  and  iliacus.  The  branch  of  the  obturator 
nerve  to  the  mSscle  is  to  be  preserved,  and  the  profunda  vessels 
are  to  be  cleaned  as  far  as  exposed.] 

The  Pectineus  (Fig.  54,  14)  lias  been  ali-eady  seen  in  relation 
with  the  femoral  artery  and  forming  part  of  the  floor  of  Scarpa  s 
triangle.     It  arises  from  the  inner  part  of  the  ilio-pectineal  kne, 
Lm  the  triangular  surface  immediately  in  front  of  1  ,  between  the 
nubic  spine  and  the  ilio-pubic  eminence,  and  fi-om  the  pubic  por- 
Sou  of  the  fascia  lata;  it  winds  to  the  back  of  the  femui-  to  be 
7Zrt.l  into  the  upper  part  of  the  pectineal  hue  leading  fiom 
behind  the  trochanter  minor  to  the  linea  aspera,  a  bui-sa  intei- 
venin  '    It  is  supplied  by  the  anterior  crural  nerve  and  Bometimes 
To  by  the  obtui-itor  or  accessory  obturator.    In  front  of  1  he  the 
femorll  and  profunda  vessels  and  part  of  the  anterior  crural  nerve, 
trintei'ial  circumflex  vessels  wind  over  its  upper  border,  the  p^- 
u^da  ve  sels  disappear  from  Scarpa's  triangle  at  its  lower  bord 
aTd  L  deep  surf  ace  is  in  relaticm  with  the  obtui-ator  externus,  the 
allr  breyis,  the  superficial  division  of  the  obturator  nerve,  and 
the  inner  part  of  the  capsule  of  the  hip-]Oint. 

CThe  pectineus  should  be  <l^f  ^„-t^X':xtn? 
biing  the  deeper  V-^^l^Xl^Ze^^:^^^^^^  1—^  = 

than  has  yet  been  seen.] 

Tl,e  Adductor  Brev.  (P.g.  oi,  f  > j^^J  „f  the 

o!  the  obturator  uen-e  l>™g  upon  ■'•»'«'"'"'    ,7  ,  ';„. 
:L  „ervo  between  it  and  the  "f^^'^^'^^J^  Z^'  T^ 
the  Irent  of  *^,r''■^  X?.t» 
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iispem,  behind  the  laectiiieus  and  uiJiDer  part  of  the  adductor  longus 
and  in  front  of  the  adductor  magnus.  It  is  supplied  either  by  the 
deep  or  by  the  superficial  branch  of  the  obturator  nerve. 

The  udiou  of  the  adductors  longus  and  brevis  is  to  some  extent 
implied  by  their  name,  but  they  are  also  flexors  and  external  rota- 
tors of  the  thigh.  The  adduction 

if  combined  with  flexion  can  be  Fig.  54. 

carried  beyond  the  middle  line, 
so  as  to  cross  the  thigh  over  the 
opposite  limb.  The  pectin eus 
is  also  an  adductor,  external 
rotator,  and  flexor  of  the  thigh  ; 
and  the  gracilis  is  an  adductor  of 
the  thigh,  and  in  addition  a  flexor 
and  an  internal  rotator  of  the 
knee.  All  the  muscles  of  the 
inner  side  of  the  thigh  are 
8ii]iplied  by  the  obturator  nerve. 


Fig.  54.  —  Profunda  artery  and  its 
branches  (Bonamy  and  Beau). 

1.  Iliacus. 

2.  Psoas. 

3.  External  iliac  artery. 

4.  Internal  iliac  artery. 

5.  Deep  circumflex  iliac. 

6.  Deep  epigastric. 

7.  Tensor  vaginte  femoris. 

8.  Common  femoral  artery. 

9.  Superficial  femoral  artery. 

10.  Symphysis  pubis. 

11.  External  circumflex  artery. 

12.  Adductor  longus  (origin). 

13.  Vastus  extemus. 

14.  Pectineus. 

15.  Adductor  longus  (insertion). 

16.  Profunda  (too  large  in  the  draw- 

ing)- 

17.  Crureus. 

18.  Adductor  brevis. 

19.  Femoral  in  Hunter's  canal. 

20.  Gracilis. 

21.  Vastus  internus. 

22.  Part  of  adductor  magiuis. 

23.  Patella. 

24.  Part  of  adductor  magnus. 

25.  Ligamcntum  patella;. 
20.  Semi-membranosus. 
28.  Anastomotica  magna. 

30.  Superior  internal  articular. 
82.  Inferior  internal  articular. 
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except  the  pectineus,  wWch  receives  its  nerve  from  the  anterior 
crural,  with  sometimes  an  additional  twig  from  the  obturator  or 
accessory  obturator.  . 

The  Profunda  Artery  (Fig.  54,  16)  has  been  seen  to  anse  from 
the  femoral  artery  in  Scarpa's  triangle,  from  one  to  two  inches 
below  Poupart's  ligament ;  lying  at  first  to  the  outer  side  of  the 
femoral  artery  and  against  the  iUacus,  and  then  winding  mwards 
on  to  the  pectineus  behind  the  femoral  vessels  and  its  own  veins. 
It  next  passes  below  the  border  of  the  pectineus  behind  the  adductor 
longus,  which  separates  it  from  the  superficial  femoral  vessels,  and 
on  to  the  adductor  brevis  andmagnus,  ending  by  piercing  the  latter. 
The  profunda  vein  is  superficial  to  its  artery  in  the  whole  of  its  coui-se 
The  Branches  of  the  Profunda  are  the  external  and  internal 
cii'cumflex,  three  perforating  arteries,  and  a  terminal  branch,  besides 
branches  to  the  muscles  on  the  inside  of  the  thigh. 

1  The  External  Circumflex  artery  (11)  arises  from  the  outer  side 
of  the  prof^mda  near  its  origin,  and  has  been  ah-eady  seen  m  the 
dissection  of  the  thigh  (p.  116).  When  this  vessel  as  is  not  mire- 
quently  the  case,  springs  from  the  common  femoral,  the  uppei  par 
of  the  profunda  is  no  longer  external  to  the  superficial  femoial,  but 

lies  behind  or  internal  to  it.  .     •      ^  +1,^ 

9  The  Internal  Circumflex  artery  (Figs.  55,  56)  anses  from  the 
inner  side  of  the  profunda  near  its  origin,  and  passmg  backwards 
between  the  psoas  and  the  pectineus,  reaches  the  obturator  externus 
muscle  above  the  adductor  brevis,  where  it  divides  mto  two  tei-minal 
branches.    It  supplies  twigs  to  the  muscles  on  the  inner  side  of  the 
thigh,  an  anastomotic  branch  to  the  obtm-ator  ari^'iT,  ^u 
articular  branch  to  the  hip-joint.    Of  the  '^'^1^^}'^^^'''^^^^ 
foUows  the  tendon  of  the  obturator  externus  to  the  digital  ios^a  ot 
the  great  trochanter,  supplying  the  external  rotator  muscles  and 
anastomosing  with  the  gluteal,  sciatic  and  first  perforating  artenes: 
the  other  passes  to  the  back  of  the  tHgh  between  the  quadi-atus 
femoris  and  the  adductor  magnus,  and  supplies  the  vipper  par  ot 
the  hamstrings,  anastomosing  with  the  sciatic  and  tirst  perfoiatm^ 
arteries,  and  occasionally  with  the  external  circumflex.    The  so- 
caUed  "  crurial  anastomosis"  between  these  foui-  vessels  is  seldom 

demonstrable.  >    ^    •  11 

3  The  Perfovatimi  arteries  (Figs.  55,  56),  typicaUy  three  m 
number,  pierce  the'  adductor  muscles  to  supply  the  hamstrings 
and  the  vasti.  The  superior  and  mi.ldle  arteries  perforate  the 
adductors  brevis  and  magnus  ;  the  inferior  anses  below  the  le  el 
of  the  adductor  brevis,  and  thoref<u-e  perforates  only  the  adductor 
magnus    The  nutrient  artery  to  the  femur  generaUy  comes  fiom 
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the  middle  perforating  artery,  and  when  entering  the  foramen  in 
the  linea  aspera  has  a  direction  from  the  knee  joint. 

4.  The  Termuial  hrcowh  (Figs.  55,  56)  ends  in  the  fibres  of  the 
adductor  magnus,  or  pierces  it  to  join  with  the  inferior  perforating 
and  superior  internal  articular.   The  three  perforating  and  terminal 
branches  form  a   chain  of 
anastomoses  in  and  behind 
the  adductor  magnus. 

The  Profunda  "Vein  re- 
ceives branches  corresponding 
to  those  of  the  artery  and 
ends  in  the  femoral  vein. 
It  is  sujDerficial  to  the  pro- 
fmida  artery  throughout. 


Fig.  55. 
Femoral  artery  _ 

Psoas  and  Iliacus  .  . .  .  - 
Internal  Circumflex  A.  _ 

Pectineus   - 

Profunda  artery   - 


[The  adductor  brevis  is  to 
be  divided  in  order  to  expose 
the  deep  j^ortion  of  the  ob- 
turator nerve,  the  adductor 
magnus,  and  the  obturator 
externus,  which  are  to  be 
cleaned.] 


Superior  Perforating  A. 
Adductor  brevis   


Middle  Perforating  A. . . 

Adductor  Longus  

Inferior  Perforating  A. 


Adductor  Magnus 


The  Obturator  Nerve 
(Fig.  57,  8)  is  derived  from 
the  second,  third,  and  fourth 
lumbar  nerves.  It  leaves 
the  pelvis  at  the  upper  part 
of  the  obturator  foramen 
with  the  obturator  arterj', 
and  divides  into  superficial 
and  deep  portions  before 
piercing  the  obturator  exter- 
nus.   The  siijicrfiriiil  division 

lies  upon  the  adductor  brevis  and  .supplies  the  adductor  longus,  the 
adductor  brevis,  and  the  gracilis,  giving  off  filaments  also  to  the 
subsartorial  plexus  and  an  articular  branch  to  the  hip-joint.  The 
deqi  division  supplies  the  obturator  externus  and,  after  passing 
behind  the  iidductor  brevis,  gives  a  branch  to  the  adductor  magnus, 
and  sends  an  articidar  filament  through  this  muscle  to  the  back  of  the 
knee.  The  adductor  brevis  is  sometime.^  supplied  by  this  division. 
An  Acccmiry  Ohtiiniior  verve  is  occasionally  foimd  pa.ssing  from 


Fig.  .W.— Diagram  (if  (lie  pnifuiida  artcrv 
Gray). 


)f  th('  Miigli  (drawn  by  J.  T. 
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the  tliii'il  and  fourth  nerves  of  the  himbar  plexus  over  the  pubic 
bone  to  supply  the  pectineus,  the  hip  joint,  and  communicating 

with  the  superficial  branch  of 
the  obtm-ator  nerve. 

The  Adductor  Magnus 
(Pig.  54,  22)  (irises  from  th(-' 
external  part  of  the  ramus  of 
the  OS  pubis,  from  the  ramus 
of  the  ischiiun,  and  from  the 
lower  part  of  the  outer  border 
of  the  ischial  tuberosity.  Its 


8. 
9. 

10. 
12. 


Fig.  56.— Diagram  of  arteries  of  tliigli. 

1.  nio-lumbar  artery. 

2.  Couimon  iliac  artery. 

3.  Deep  circumflex  iliac  anastomos- 

ing with  ilio-lumbar  ot  internal 
iliac. 

4.  Deep  epigastric. 
b.  Common  femoral. 

6.  Internal  iliac,  dividing  into  an- 

terior and  posterior  trunks. 

7.  Deep  femoral  (profunda).  (Should 
be  larger  at  origin.  ) 

External  iliac. 

Descendingbranch  of  extenial  cir- 

cmnflex.  ,-.1 
Obturator.  U-  Pophteal. 

Sciatic. 

13   Superior  external  articular,  anas- 
tomosing with  external  circum- 
flex, &c. 
14.  Internal  pudic. 
1,5  Inferior  external  articular. 

16.  Lower  tenninal  branch  of  inteni;vl 

circumflex. 

17.  Posterior  tibial  recurrent  (from 

anterior  tibial). 

18.  Superficial     femoral  (muscular 
branches  omitted). 

Anterior  tibial  recurrent. 
Perforating    branches    of  deep 
femoral,  forming  anastomotic 
loops  and  supplying  posterior 
muscles. 

21.  Superior  fibular. 

22.  Anastomotica  magna. 

23.  Anterior  tibial. 

24.  Popliteal,  giving  oft  superior  mus- 
cular branches. 

26.  Superior  internal  articular. 
28  Inferior  internal  articular  (sural 
arteries    arising    below  this 
^miitted). 
30.  Posterior  tibial. 


19. 
20. 


■ 
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anterior  fibres  pass  oiitwards,  with  different  degrees  of  obliqiiity, 
to  be  inserted  into  the  back  of  the  feiuiu'  immediately  below  the 
quadratus  femoris  down  to  the  linea  aspera,  and  may  be  separated 
from  the  rest  to  form  an  "adductor  minimus"  ;  the  middle  fibres 
pass  into  the  whole  length  of  the  linea  aspera,  and  a  small  portion 
of  the  line  leading  from  it  to  the  internal  condyle  ;  while  the 
jiosterior  ischial  fibres  (24)  run 


verticallj'  downwards  to  end  in 
a  round  tendon,  which  is  inserted 
into  the  tubercle  above  the  inner 
condyle  of  the  femur,  and,  by 
means  of  an  expansion,  into  the 
lower  jjart  of  the  hne  leading  to 
it.  This  tendon  forms  the  arch 
for  the  jjassage  of  the  femoral 
vessels  into  the  poijliteal  space, 
and  gives  origin  to  the  lower 
fibres  of  the  vastus  intemus. 
The  muscle  is  siipplied  by  the 

Fig.  57.— Nerves  of  the  tliigli  (from 
Hirsclifeld  and  Leveille). 

1.  Gangliated  cord  of  sympathetic. 

2.  Third  lumbar  nerve. 

3.  Branches  to  the  iliacus  iuternus. 

4.  Fourth  lumbar  nerve. 

5.  Anterior  crural  uert'e. 

6.  Limibo-sacral  nerve. 

7.  Branch  to  psoas. 
[8.  Obturator  nerve. 

9.  External  cutaneous  nerve  (cut). 

10.  Nerve  to  pectineus. 

11.  Superficial  division   of  anterior 

crural  nerve  (cut). 

12.  Superficial  division  of  obturator 

nerve. 

13.  13.  Sartorius. 

14.  14.  Adductor  longus. 

15.  Branch  to  rectus. 

l(j.  Deep  division  of  obturator  nerve. 

17.  Branches  to  vastus  externus  and 

crureus. 

18.  Adductor  brevis. 

19.  Branch  to  vastus  intemus. 

20.  Adductor  niagnus. 

21.  Vastus  externus. 

22.  22.  Internal  saphenous  nerve. 

23.  Rectus  fcinoris. 

24.  Patellar  branch    of  saplienous 

nerve. 
26.  Vastus  internus. 
26.  Gracilis. 


Fig.  57. 
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obturator  nerve,  and  also  by  the  great  sciatic.  It  is  a  powerful 
adductor  and  external  rotator  of  the  thigh,  and  its  vei-tical  posterior 
fibres  also  aid  the  hamstrings  to  extend  the  hip. 

Above  the  upper  border  of  the  adductor  magnus  a  portion  of  the 
Obturator  Externus  can  be  seen.  It  arises  fi'om  the  anterior  and 
inferior  margins  of  the  obturator  foramen,  and  from  the  inner  two- 
thirds  of  the  outer  surface  of  the  obturator  membrane.    The  fibres 

Fig.  58. 


are  dii-ected  outwards  and  backwards,  and  end  in  a  tendon  which 
passes  below  the  acetabulum  and  behind  the  neck  of  the  femur  (a 
bursa  intervening),  to  be  iuscrtc^l  into  the  digital  fossa  of  the  femur, 
as  will  be  seen  in  the  dissection  of  the  buttock  (p.  132). 


Fie.  58.— Section  of  the  riglit  tliigli  at 
"  G.  E.  L 

1.  Profunda  vessels. 

2.  Adductor  longus. 

3.  Femoral  vessels. 

4.  Superficial  obturator  nerve. 

5.  Sartorius. 
G.  Gracilis. 

7.  External  cutaneous  nerve. 

8.  Pectineus. 

9.  Rectus  femoris. 

10.  Adductor  brevis. 

11.  Anterior  crural  nerve. 


the  apex  of  Scarpa's  triangle  (drawoi  by 
Pearse). 

12.  Deep  obturator  nerve. 

13.  External  circumflex  vessels. 

14.  Adductor  mugnus. 

15.  Tensor  vaginie  fcmoris. 

16.  Semi-membranosus. 

17.  Vastus  internus  and  crureus. 

18.  Semi-tendiuosus. 

19.  Vastus  externus. 

20.  Small  sciatic  nerve. 
•21.  Biceps  femoris. 
22.  Great  sciatic  ner\-e. 


THE  BUTTOCK. 


127 


The  obturator  externiis  is  an  external  rotator  and  adductor  of  the 
thigh,  and  is  supplied  by  the  obturator  nerve. 

The  obturator  artery  is  best  seen  after  the  removal  of  the  thigh 
from  the  pelvis,  in  the  dissection  of  which  its  description  is 
included. 

The  Bctttock. 

[The  body  being  tiu'ned  on  its  face,  the  buttocks  are  to  be  raised 
by  blocks  beneath  the  pelvis  until  the  thigh  can  be  well  flexed  with 
the  knee  on  the  table,  or,  if  preferred,  the  legs  may  be  allowed  to 
hang  over  the  end  of  the  table.] 

The  dissector  should  recognise  the  crest  of  the  ilium,  which  will 
boimd  his  dissection  superiorly,  also  the  sacrum  and  coccyx,  and  the 
tuberosity  of  the  ischiimi.  The  latter  can  be  felt  through  the  gluteus 
maximus  in  the  extended  position  of  the  limb,  or  immediately 
beneath  the  integmnent  when  the  hip- joint  is  flexed.  The  relations 
of  the  trochanter  to  the  several  parts  of  the  pelvis  in  the  different 
positions  of  the  limb  are  of  gi-eat  practical  importance  in  the  diagnosis 
of  fractures  and  dislocations,  and  should  be  carefully  examined. 
The  "fold  of  the  buttock"  varies  according  to  the  amount  of  fat 
and  the  muscular  development  of  the  subject.  It  should  be  noticed 
that  it  does  not  coincide  in  dii-ection  with  the  oblique  lower  border 
of  the  gluteus  maximus,  but  when  the  limb  is  extended  runs  almost 
horizontally  outwards,  crossing  the  muscle  near  its  middle.  The 
prominences  of  the  inner  and  outer  hamstrings  and  the  hollow 
of  the  ham  will  be  seen  during  flexion,  and  it  should  be  noted  how 
readily  the  space  can  be  explored  in  this  position  owing  to  the 
relaxation  of  the  fascia. 

[An  incision  is  to  be  made  along  the  crest  of  the  ilium  and  down 
the  middle  of  the  sacrum  to  the  tip  of  the  coccyx,  when,  if  the 
perinajum  and  thigh  have  been  dissected,  it  wiU  only  be  necessary 
to  make  another  cut  across  the  upper  part  of  the  back  of  the  thigh, 
following  the  fold  of  the  buttock  obliquely  downwards  and  outwards,' 
to  aUow  the  large  flap  of  skin  to  be  reflected  outwards.] 

The  amount  of  fat  beneath  the  skin  of  the  buttock  varies  con- 
siderably, and  if  there  is  a  large  quantity  it  is  not  advisable  to 
spend  time  in  looking  for  cutaneous  nerves. 

The  Cutaneous  Nerves  are  descending  and  ascending. 

The  desrmding  branches  will  be  found  passing  over  the  middle  of 
the  crest  of  the  ilium,  and  are  the  iliac  branches  of  the  last  dorsal 
and  ilio-hypogastric  neiwes,  the  former  being  in  front  of  the  latter. 
The  posterior  divisions  of  the  upper  three  lumbar  nerves  pierce  the 
ongm  of  the  erector  spineo  and  supply  cutaneous  branches  over 
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the  inner  aspect  of  tlie  gluteus  maximus,  and  by  the  side  of  the 
coccyx  appear  two  small  branches  derived  fi-oia  the  posteiior 
branches  of  the  upper  three  sacral  nerves. 

The  ascending  branches  are  derived  from  the  lesser  sciatic  nerve 
and  the  perforating  cutaneous  branch  of  the  sacral  plexus,  and 
tm-n  round  the  lower  border  of  the  gluteus  maximus,  to  supply  the 
integument  over  the  lower  part  of  the  buttock. 

[The  portion  of  deep  fascia  covering  the  gluteus  medius  and  seen 
in  front  of  the  gluteus  maximus  is  to  be  cleaned,  and  then  the 
gluteus  maxhuus  itseU,  the  fibres  being  put  on  the  stretch  by 
flexing  and  inverting  the  thigh,  and  the  dissector  beginning  at  the 
upper  border  of  the  muscle  on  the  right,  and  its  lower  border  on 
the  left  limb.] 

The  Gluteus  Maximus  (Fig.  59,  2)  arises  from  the  rough 
triangle  between  the  posterior  thii'd  of  the  crest  of  the  ilium  and 
the  superior  curved  line  on  the  dorsum  ilii ;  fi'om  the  aponeiu'osis 
of  the  erector  spinis,  fi'om  the  lower  part  of  the  sacrum,  and  the 
side  of  the  first  thi'ee  pieces  of  the  coccyx ;  from  the  fascia  coveiing 
the  gliiteus  medius,  and  by  deep  fibres  from  the  posteiior  surface 
of  the  great  sacro-sciatic  ligament,  which  wiU  be  seen  when  the 
muscle  is  diyided.  The  fibres  run  downwards  and  outwards,  and 
the  upper  half  of  the  muscle  is  inserted  into  the  fascia  lata  (ilio- 
tibial  band),  the  lower  half  being  also  atta.ched  superficiaUy  to  the 
fascia,  but  deeply  to  the  rough  gluteal  ridge  leading  fi-om  the  back 
of  the  trochanter  major  to  the  linea  aspera  of  the  femui-. 

The  o-luteus  maximus  is  one  of  the  most  important  muscles  of 
the  lower  extremity.  Acting  from  the  pelvis  it  is  a  powerful 
extensor  and  external  rotator  of  the  thigh,  and  a  tensor  of  the 
fascia  lata,  and  its  lower  fibres  aid  in  adduction.  Acting  fi'om  the 
feimu-  it  extends  and  rotates  the  trunk.  It  is  siqiplied  by  the 
inferior  gluteal  nerve,  a  branch  of  the  sacrfil  plexus  or  of  the  small 
sciatic  nerve. 

TThe  oluteus  is  to  be  divided  near  its  origin  and  turned  down, 
when  its  attachment  to  the  sacro-sciatic  ligament  above  and  the 
fascia  below  will  be  better  seen.  Some  bmnches  ot  the  glut«^^l 
artery  at  the  upper,  and  of  the  sciatic  at  the  lower  part  of  the 
mulde  must  necessarily  be  divided,  but  the  nerves  going  to  its 
under  surface  from  the  small  sciatic  shoidd  be  preserved  if 
possible.] 

Throe  bursLV  will  be  found  in  connection  with  the  gluteus  maxi- 
mus •  one  between  the  upper  part  of  its  tendon  and  the  great 
ti'ochauter ;  a  second  between  the  tendon  and  the  vastus  externus; 
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Fig.  59. 


and  a  third  over  the  tuberosity  of  the  ischivim.  The  hitter  is  sub- 
cutaneous when  the  thigh  is  flexed,  but  is  covered  by  the  muscle 
diuing  extension. 

The  Parts  beneath,  the  Gluteus  Maximus  (Figs.  60,  61)  can 
now  be  seen,  covered  by  loose  cellular  tissue,  which  is  to  be  re- 
moved.   They  are  from  above  downwards: — 1,  gluteus  medius; 
2,  superficial  branches  of  the  gluteal 
vessels ;  3,  pyriformis  muscle  ;  4,  sciatic 
vessels  and  nerves  (great  and  small)  and 
inferior  gluteal  nerve;  5,  jDudic  vessels 
and  nerve,  and  nerve  to  obtui'ator  inter- 
nus ;  6,  tendon  of  the  obturator  internus 
with  the  gemeUi  muscles  above  and  below 
it ;  7,  the  tendon  of  the  obtm-ator  exter- 
nus,  usually  concealed  by  the  inferior 
gemellus  and  quadratus  ;  8,  quadra tus 
femoris  and  upper  border  of  adductor 
magnus ;  9,  great  sacro-sciatic  ligament ; 

10,  tuber  ischii  and  muscles  attached  to  it; 

11,  terminal  branches  of  internal  circiun- 
flex  vessels,  ajipearing  above  and  below 
the  quadratus  femoris ;  12,  the  upper  end 
of  the  femur  with  the  vastus  externus. 

[These  structures  are  to  be  cleaned  as  far 
as  possible  at  once,  and  will  be  examined 
in  succession.  In  order  to  clean  the 
muscles,  the  thigh  must  be  well  rotated 
mwards,  and  for  the  gluteus  medius  it 
must  be  crossed  beneath  the  opposite 
limb.  Care  should  be  taken  to  preserve 
an  an_astomo.sis  of  arteries  between  the 
tuber  ischii  and  great  trochanter.] 

The  Gluteus  Medius  (Fig.  59,  i)  avMes 
from  an  area  upon  the  dorsum  ilii  bounded 
by  the  superior  and  middle  curved  lines 
and  the  anterior  fom--fifths  of  the  external 


Pig.  59.-MuHcleB  of  the  posterior  femoral  and  gluteal  region  (fro„>  Wil.on) 
1.  Gluteus  mndins  u    a      ■  , 

t.  oemi-niembranosus. 
o.  Gracilis. 

9.  Part  of  the  inner  border  of  the 


1.  Gluteus  medius. 

2.  Gluteus  maximus. 
8.  Vastus  externus  covered  by  fascia 

lata. 

4.  Long  head  of  biceps. 

5.  Short  head  of  biLcps. 

6.  Semi-tendinosus. 


„  f  """"tor  nuignus. 
JU.  Jidge  of  sartorius. 

11.  Popliteal  space. 

12.  Gastrociieniius. 
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lip  of  the  iliac  crest ;  and  from  the  fascia  lata  covering  it  ab(jve  th<. 
gluteus  maximus.  The  fibres  converge  to  be  inserted  into  thr- 
diagonal  line  of  the  great  trochanter,  extending  fi-om  its  posteiior 
superior  angle  obliquely  downwards  and  forwards. 

The  anterior  border  of  the  gluteus  medius  is  frequently  unite-l 
with  that  of  the  minimus  and  with  the  ilio-trochanteiic  band,  whicli 
lies  beneath  it.  The  insertion  of  the  gluteus  medius  is  best  seen 
when  the  muscle  has  been  divided.  A  bursa  will  be  foiuid  m 
connexion  with  its  tendon,  separating  it  from  the  sui-face  of  the 
great  trochanter  aboye  the  diagonal  line. 

[The  gluteus  medius  is  to  be  divided  close  to  its  origin  without 
iniuring  the  gluteus  minimus,  the  separation  from  which  is  marked 
by  an  artery  T  and  the  anterior  borders  of  the  muscles  leaving  been 
separated  with  the  scalpel,  the  gluteus  medius  is  to  be  turned  down 
without  injuring  the  vessels  and  nerves  beneath. J 

The  Gluteus  Minimus  (Fig.  60,  8)  arises  from  the  area  bounded 
by  the  middle  and  inferior  curved  Hues,  the  upper  part  of  the 
anterior  margin  of  the  great  sciatic  notch,  and  the  anterior  border 
of  the  ilium  as  far  as  the  anterior  inferior  spine.  It  is  rnserted  into 
the  anterior  border  of  the  great  trochanter,  _  .,.4.1 

The  two  smaUer  glutei,  acting  from  their  insertion,  mchne  the 
trunk  laterally  towards  the  same  side,  and  aid  also  m  flexion, 
extension,  and  rotation.  If  the  pelvis  be  fixed,  they  act  as 
abductors  of  the  thigh  and  assist  in  the  movements  of  flexion 
extension,  and  rotation  of  the  limb,  the  anterior  portions  of  both 
muscles  rotating  inwards  and  flexing,  the  posterior  portions  rota- 
ting outwards  and  extending.  They  are  both  supphed  by  the 
superior  gluteal  nerve.  ,■>.•.    1  i  1 

The  Pyriformis  (Fig.  60,  9)  «'-'^''^  ^^^^  the  fi-ont  of  the  latera 
mass  of  the  sacrum  between  the  1st,  2nd,  3rd,  and  4th  sacnxl 
foramina,  as  well  as  from  the  grooves  external  to  the  foramina,  also 
from  the  upper  part  of  the  great  sciatic  notch,  and  often  fi-om  the 
great  sacro-sciatic  ligament;  passing  out  of  the 
foramen  it  ends  in  a  round  tendon,  wluch  crosses  the  tendon,  of  the 
obturator  internus  and  gemelli,  and  is /»..r#<v?  mto  a  distinct  depres- 
sion at  the  posterior  part  of  the  upper  margin  of  the  great  trochanter. 
The  muscle  is  occasionally  divided  into  two  parts  by  the  passage  ot 
a  portion  of  the  great  sciatic  nerve  through  its  fibre^.    it  is  an 
external  rotator  and  abductor  of  the  thigh  in  the  extended  position 
and  an  abductor  when  the  limb  is  flexed.    It  is  supphrd  by  a  special 
branch  of  the  sacral  nerves  within  the  pelvis.  ^,.1,0 
The  Obturator  Internus  and  Gemelli  (F,g.  60,  ii).-Only  the 
tendon  of  the  obturator  internus  is  now  seen,  the  muscle  arrs»,g 
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Fig.  60. 


from  the  inner  surface  of  the  true  jielvis  around  the  anterior  two- 
thirds  of  the  obtm-ator  foramen,  and  from  the  corresioonding  portion 
of  the  inner  surface  of  the  obtm-ator  membrane.    The  tendon  winds 
out  of  the  lesser  sacro-sciatic  foramen,  and,  being  joined  by  the 
gemelli,  passes  forwards  and  outwards  beneath  the  tendon  of  the 
pj-riformis  (with  which  it  is  more  or  less  united)  to  be  inserted  in 
fi'ont  of  it  into  a  depression  at 
the  anterior  part  of  the  ujaper 
margin  of  the  great  trochanter. 
The  gemelli    (twin  muscles) 
(id,  12)  are  placed  above  and 
below  the  tendon  of  the  ob- 
tiu-ator  internus  and  are  inserted 
into  its  margins  and  deep  sur- 
face, but  one  or  both  may  be 
absent;  the  superior  arises  from 
the  external  surface  of  the  spine 
of  the  ischium  and  adjacent 
portion    of   the    lesser  sciatic 
notch;   the  inferior  arises  from 
the  upper  and  back  part  of  the 
tuber  ischii,  and  is  the  larger 
and  more  constant  muscle. 

If  the  tendon  of  the  obturator 
internus  be  divided  near  its 
insertion  without  disturbing  the 
gemelli,  and  di-awn  up  from  the 
margin  of  the  sciatic  foramen 

LiSVr'^i^^  ^^^'^^  ^"^^^  ^ill  be  seen  to 

lubucate  the  under  surface  of  the  te.idon  and  the  mai-gin  of  the  lesser 

STb  ;  ^'"'^  ^"^'^^^^  °f  tend"" 

divided  by  two  or  thx-ee  deep  grooves,  and  the  naargi.i  of  the  bone 


Fig.  60.— Deep  nuiHcles  of  the 

1.  Ilium. 

2.  Sacrum. 

3.  Posterior  Kticro-iliao  ligament. 

4.  Tuberosity  of  tlie  iscliiuni. 
o.  Great  sacro-sciatio  ligament, 
b.  Lesser  sacro-sciatic  ligament. 
'•  irochantor  major. 
8.  Gluteus  minimus. 
»•  Pyriforinis. 

10.  Gemellus  superior. 

The  tendon  of  the  obturator  externus 
ana  the  quadratus  femoris. 


luteal  region  (from  "Wilson). 

11.  Obturator  internus,  passing  out 

of  the  lesser  saoro-sciatic''fora- 
men. 

12.  Gemellus  inferior. 

13.  Quadratus  femoris. 

14.  Adductor  magnus. 

15.  Vastus  e.xteriius. 

16.  Biceps. 

17.  Gracilis. 

18.  Semi-tendinosuK. 

appears  between  the  gemellus  inferior 
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is  encrusted  with  cartilage  whicli  presents  ridges  con-espondiug 

with  these.  ,  ,    ^  i 

The  obturator  internus  and  gemelli  are  abductors  and  rotators 
outwards  ot  the  thigh  when  it  is  extended,  but  abductors  only  when 
it  is  already  flexed.  The  obtm-ator  is  s  ttpp^/etZ  by  a  special  branch 
from  the  upper  part  of  the  sacral  plexus,  which  also  gives  a  branch 
to  the  superior  gemellus;  the  inferior  gemellus  is  sun>h'^d  by  the 
nerve  to  the  quadratus  femoris  from  the  sacral  plexus. 

The  Tendon  of  the  Obturator  Externus  (Fig.  61,  20 
be  "found  lying  deeply  between  the  inferior  gemellus  and  the 
quadratus  muscle.  The  origin  of  the  muscle  has  been  akeady  seen 
(p  126),  and  the  tendon,  after  passing  through  the  ^groove  below 
he  acetobulum,  is  inserted  into  the  digital  fossa  at  the  -o*  ^f  the 
Ivent  trochanter  It  is  in  dose  relation  to  the  upper  tei-minal 
£  nch  of^^^^^^^^  circumflex  artery.    The  obtui-ator  externus 

Ta  rotator  outwards  and  a  feeble  adductor  of  the  thigh,  and  is 
.wpplied  by  the  deep  division  of  the  obtui-ator  nerve. 

The  auadratus  Femoris  (Eig.  61,  24),  so  named  ftom  it. 

quadi-ilateral  shape,  arises  from  the  outer  side  of  the  t-^^--^^-^^^^^ 
Lhiiun  externally  to  the  hamstring  muscles,  and  passes  hox^^^^^^^ 

outwards  to  be  inserted  on  an  eminence  on  the  back  of  the  team 

below  the  middle  of  the  posterior  inter-trochanteric  hue  and  irnrne 

diately  above  the  adductor  magnus,  with  which      -  --t^- 

contiiLus.    The  point  of  insertion  has  ^-n  tenned  the  Imea 

quadrati"  though  a  distinct  li^/^^^^^^^t  tbo^hir  anJ  is 
muscle  is  an  external  rotator  and  adductor  of  the  thigh  and  1. 
::;;S/by  a  special  branch  from  the  sacral  plexus,  which  also  gives 
a  twig  to  the  gemellus  inferior.  v,  „f  thP  nosterior 

The  Gluteal  Artery  (Fig.  61,  5)        ^^"""^/f  '^^S^^^ 
division  of  the  internal  iliac  artery,  and  emerges  f^°"^  ^^^^^^^^^^ 
throuoh  the  great  sacro-sciatic  foramen  above  the  pj-itoi.  It 
^H^ears  at  the'lower  border  of  the  gluteus  minimus        br -k.  up 
Sto  sunerficial  and  deep  divisions.    The  .,y.ery?c.aZ  dn  i.ion  1.  dis 
"iTerto  the  under  surface  of  the  ^^^^^"^^^1;:^ .71 
be  found  at  the  junction  of  the  upper  and  -^'^'^'^^h^^'^;  ^^^^^^ 
rnnnin.^  from  the  posterior  superior  iliac  spine  to  the  posteiior 
su  eXr  angle  of  the  groat  trochanter.     It  anastomoses  m  the 
Z  u    mSmus  with'the  inferior  gluteal  branch  of  the  scKit^ 
frterv  with  posterior  branches  of  the  lateral  sacral,  and  with  the 
dip  dr"  nflex  iliac  artery.    Unlike  the  deep  division,  it  is  una  - 
aeep  ^\  ,     division  subdivides  mto  superior 

"Tlrt  branch       i  »'™" 
"^0^7^^^^^^^^  «w»"  '1.0  gluteus  .ued-us  .„d 
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both  of  which  it  supplies ;  cand  ends,  at  the  anterior  border  of  the  ilium, 
by  anastomosing  with  the  superior  branch  of  the  external  circumflex 
and  with  the  deep  circumflex  iliac  artery.  The  inferior  branch  (6) 
crosses  the  gluteus  minimus  to  the  great  trochanter,  to  supply  the 
parts  iu  its  neighbom-hood,  and  ends  in  the  tensor  vagiute  femoris, 
anastomosing  with  the  external  circumflex  and  sciatic  arteries. 

Vence  comites  accompany  the  branches  of  the  artery  and  open  into 
the  internal  iliac  vein.  The  branches  of  the  deep  division  are 
accompanied  by  those  of  the  superior  gluteal  nerve. 

The  Sciatic  Artery  (Fig.  61,  13)  is  a  branch  of  the  anterior 
division  of  the  internal  iliac  artery,  and  emerges  from  the  pelvis 
through  the  great  sacro-sciatic  foramen  below  the  pyriformis,  where 
its  position  is  incUcated  by  a  point  at  the  junction  of  the  middle 
and  lower  thirds  of  a  line  running  fi-om  the  posterior  superior 
ihac  spine  to  the  ischial  tuberosity.     It  gives  large  inferior 
gluteal  branches  to  the  gluteus  maximus,  and  muscular  branches  to 
the  other  smaller  muscles  of  the  neighboiu-hood,  accompanying  their 
respective  nerves  ;  and  anastomoses  with  both  the  external  and  in- 
ternal cii-cumflex  arteries  of  the  profunda  femoris.    Its  named 
branches  are,  1,  the  cocci/rjeal  (15),  which  pierces  the  great  sacro- 
sciatic  ligament  to  supply  the  parts  about  the  coccyx  ;  2,  the  comes 
nervr  uchiadici  (28),  which  runs  upon  the  great  sciatic  nerve  and 
into  Its  terminal  branches,  and  appears  to  be  the  direct  continuation 
o±  the  mam  trunk  ;  and  3,  the  anastomotic  branch  (16),  which  passes 
to  the  root  of  the  great  trochanter  to  anastomose  with  the  gluteal 
and  internal  circumflex  arteries,  and  sometimes  with  the  external 
circumflex,  m  the  so-caUed  crucial  anastomosis. 

The        corresponding  to  the  sciatic  artery  open  into  the  internal 
Uiac  vein. 

The  Internal  Pudic  Artery  (Fig.  61,  9)  is  only  seen  in  its 
course  over  the  spine  of  the  ischium,  as  it  winds  out  of  the  -reat 
sacro-sciatic  foramen  below  the  pyrifoi-mis  to  re-enter  the  pelvis  bv 
itrnuT'  '^bove  the  tendon  of  the  obturator 

nternus.    The  artery  is  accompanied  by  its  vein  and  by  two  nerves 

LtZtXX'*"''^'""^^"''^  ^"-^^ 

hotorZtt^l  ""'7        '?ni!"""'  ^^I'P--  lower 

oomois  ot  the  quadratiis.    The  upper  is  n  br.u.r.li  r^f    vi,  ^1 
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The  Superior  Gluteal  Nerve  (Fig.  62,  3)  is  a  branch  of  the 
limbo-sacral  cord  and  first  sacral  nerve,  and  emerges  from  the 
pelvis  with  the  gluteal  artery  above  the  pyriformis.  It  divides  mto 
two  branches,  which  accompany  the  deep  division  of  the  artery 


Fis?.  61. 


Fig.  ei.-Ai-teries  of  the  buttock  (after  Henle) 


1.  Gluteal  artery(superficialbrancli). 

2.  Gluteus  niedius  (ongin). 

3.  Gluteus  ma-xiuuis  (origin). 

4.  Superior  deep  gluteal  artery. 

5.  Trunk  of  gluteal  artery. 

6.  Inferior  deep  gluteal  artery. 

7.  Pyriformis. 

8.  Gluteus  minimus. 

9.  Internal.    Pudic  artery. 

10.  Great  sciatic  nerve. 

1 1   Small  sacro-sciatie  ligament. 
12.  Gluteus  medius  (insertion). 
Sciatic  artery. 

11.  Great  troclianter. 


15.  Coccygeal  branch  of  sciatic  arter^^ 

16.  Anastomotic  branch  of  stuuic 

artery.  , 

17.  Great  sacro-sciatichgament. 

18.  Obturator  iuternus  and  the  t^^o 

gemolli. 
19  External  sphincter  am. 
20!  Tendon  of  obturat.n- ext^rnus 
21   Inferior  haunorrhoidal  arter>. 
22:  Insertion  of  gluteus  nurxnnus 

23.  Ischial  tuberosity. 

24.  Quadratus  femons. 
26.  Snnill  trochanter. 
28.  Comes  uervi  ischiadic). 


I 
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between  the  gluteus  medius  and  minimus  and  supply  these  muscles, 
the  lower  one  going  forward  to  the  tensor  fasciae  femoris. 

The  Small  Sciatic  Nerve  (Fig.  62,  8)  is  one  of  the  main 
branches  of  the  sacral  plexus,  arising  from  the  second  and  third 
sacral  nerves,  and  appears  at  the  lower  border  of  the  pyi-iformis  to 
become  the  cutaneous  nerve  at 


the  back  of  the  thigh.  As  soon 
as  it  emerges  from  the  pelvis 
it  gives  recuiTent  cutaneous 
branches  to  the  skin  over  the 
lower  part  of  the  gluteus  maxi- 
mus,  and  sometimes  an  //; fm-ior 
(jluteul  branch  to  the  under 
surface  of  the  muscle  itself.  It 
then  gives  off  the  inferior  puden- 
dal nerve  which  winds  below  the 

Fig.  62.— Nerves  of  the  buttock  and 
back  of  the  tlaigh  (from  Hirschfeld 
and  Leveille). 

1.  Gluteus  maximus. 

2.  Gluteus  medius. 

3.  Gluteal  artei^  and  superior  gluteal 

nerve. 

4.  Gluteus  minimus. 

5.  Nerve  to  obtMator  intemus. 

6.  Pyriformis. 

7.  Pndic  nei-ve. 

8.  Small  sciatic  nerve. 

9.  Great  sacro-sciatic  ligament. 

10.  Obturator  internus  and  gemelli. 

11.  Inferior  gluteal  nerve  from  small 
sciatic. 

Tendon  of  obturator  extemus. 
Inferior  pudendal  nerve 

(Soemmering). 
Quadi-atus  femoris. 
Gracilis. 

Great  sciatic  nerve. 
Adductor  magnus. 
Insertion  of  gluteus  maximus. 
United  origins  of  semi-tendinosus 

and  biceps. 
Sliort  head  of  biceps. 
Semi-niembranosus. 
Tendon  of  biceps. 
Tendon  of  semi-tendinosus. 
E.xtenial  popliteal  nerve. 


Fig.  62. 


12, 
13. 

14. 
1.5. 
16. 
17. 
18. 
19. 

20. 
21. 

22. 
23. 
24. 


 i'.-'l'in.^.cui  licivt:. 

^-  internal  popliteal  nerve. 


20 
27 


Coiniminicans  fibularis  nerve. 
I'Dplileal  artery. 
29.  Gastrocnemius. 
31.  Cominunicans  tibialis  nerve. 


THIS  POPLITEAL  SPACE. 

tuberosity  of  the  ischium  to  the  perinEeum,  and  other  cutaneous 
hranches  wHch  descend  to  supply  the  back  of  the  thigh,  pophteal 
reoion  and  upper  half  or  more  of  the  calf  (13). 

The  Inferior  Gluteal  Nerve  arises  from  the  sacral  plexus,  ti-om 
the  fifth  lumbar,  and  first,  second  and  third  sacral  nerves,  and  1. 
connected  with  the  small  sciatic;  it  is  the  nerve  of  supply  to  the 

gluteus  maximus.  .    ,     ,        ,  .  i 

The  Great  Sciatic  Nerve  (Fig.  62,  16)  is  the  largest  trunk  of 
the  sacral  plexus,  and  appears  at  the  lower  border  of  the  pyiifoi-mis 
or  occasionally  pierces  the  muscle;  it  arises  from  the  lumbo-sacral 
cord  and  first,  second  and  third  sacral  nerves.    At  the  level  of  the 
hip-ioint  it  lies  upon  the  posterior  lip  of  the  acetabulum,  then  i-uns 
upon  the  obtui-ator  internus  and  gemelli,  quadratus  femons,  and 
adductor  magnus  between  the  ischial  tuberosity  and  the  grea 
trochanter  (close  to  the  inner  side  of  the  neck  and  lesser  t^chant, 
of  the  femru-),  and  becomes  related  posteriorly  with  the  shaft  about 
the  middle  of  the  thigh  after  disappearing  beneath  the  ham.trm 
muscles.    TJsuaUy  this  nerve  gives  no  branches  m  this  region,  but 
the  nerves  to  the  quadratus  and  hip-joint  are  sometunes  derived 
from  it,  instead  of  from  the  sacral  plexus  itself     It  tei-mmate. 
about  the  middle  of  the  thigh  by  dividing  into  the  external  and 
internal  popliteal  nerves.  . 

The  Nerve  to  the  Obturator  Internus  (Fig.  62,  0)  anse^ 
from  the  upper  part  of  the  sacral  plexus,  from  the  fifth  Inmbar,  and 
fii^and  rond  sacral  nerves,  and  leaves  the  pelvis  below  the 
p^  formis,  taking  the  same  coui-se  as  the  jjudic  vessels  and  ne^  • 
Zr  the  spine  of  the  ischium,  bnt  lying  to  f^^^'l^l^.^^'-^^"^,^ 
winds  into  the  lesser  foramen  it  gives  a  branch  to  the  supeiior 
lemeUus:  and  then  supplies  the  fibres  of  the  obturator  withm  the 

'"tTo  Nerve  to  the  auadratus  (Fig.  62)  arises  fi-om  ^-tei-ior 
surface  oI  L  sacral  plexus,  and  passes  with  a  branch  from  he 

:Siic  artery  beneath  ^^--t^^^^^  ^ 
quadratus  and  inferior  gemellus,    it  lies  u^^aiu 
hip-joint,  to  which  it  gives  a  branch. 

The  Pudic  Nerve  (Fig.  (i2,  7)  i^om  the  «f ^^'^  ^^^^f,^^' ^^^^^^^^^^^^ 
lying  on  the  spine  of  the  ischium  internally  to  the  pudic  vessels, 
it  adses  fi'om  the  second,  third,  and  fourth  sacral  nerves. 

The  Popliteal  Space. 
The  dissection  of  the  popliteal  space  should  be  made  ^^efore  tlie 
skS^on  the  back  of  the  upper  part  of  the  thigh  is  reano^^d,  so  that 
the  relations  of  the  parts  in  the  ham  may  be  undisturbed. 
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[A  vertical  incision  is  to  be  made  in  the  middle  line  of  the  limb  at 
the  back  of  the  knee,  extending  for  six  inches  above  and  the  same 
fhstance  below  the  joint.  A  transverse  incision  at  each  end  of  this 
will  allow  the  skin  to  be  fully  reflected.  A  few  branches  of  the  smaU 
sciatic  and  internal  cutaneous  nerves  may  be  found  in  the  superficial 
fascia,  which  is  to  be  removed  in  order  to  expose  the  deep  fascia.] 

The  following  cutaneous  stractm-es  will  be  exposed  on  reflecting 
the  skin :  over  the  upper,  part  of  the  space  a  few  branches  of  the 
small  sciatic  nerve,  with  the  terminal  branch  of  that  nerve  piercing 
the  deep  fascia  opposite  the  knee  joint,  and  subsequently  supplying 
the  integument  on  the  back  of  the  leg :  the  external  saphenous 
vem  will  also  be  seen  piercing  the  deep  fascia  at  the  lower  part  of 
the  space,  accompanied  by  the  superficial  lymphatics  of  the  back  of 
the  leg. 

Deep  or  Popliteal  Fascia.— This  is  continuous  with  the  fascia 
lata,  and  strengthened  by  fibres  fi-om  the  hamstring  tendons.  It 
stretches  across  the  popKteal  space  to  protect  the  vessels  and  nerves 
beneath,  and  is  tense  when  the  limb  is  extended,  but  is  at  once 
relaxed  on  bending  the  knee. 

[The  fascia  being  removed,  the  hoUow  of  the  ham  will  be 
brought  into  view  fiUed  with  loose  fat,  which  is  to  be  removed  to 
expose  the  popliteal  vessels  and  nerves.  The  internal  popliteal 
neive  and  the  pophteal  vessels  will  appear  in  the  middle  of  the 

T^!fr;ii  1  ■ "^^'^^  its  outer  boundary. 

Imbedded  m  the  fat  of  the  popliteal  space  are  some  lymphatic 
glands,  and  it  may  be  noted  that  there  are  no  glands  in  the  limb 

vessels     TL^")!'     f  ^^^1^*'  Pff^'-^P^'  o'^e  with  the  anterior  tibial 
vessels.    The  boundaries  of  the  space  are  to  be  carefully  cleaned 
care  being  taken,  at  the  lower  part,  of  two  small  nerves  and  a  vein 

ws  trth"  ^i"  -^-^  '^t    ^^^^  ^«  °f      ^^i-ti^^a?  • 

twigs  to  the  knee-joint  at  the  sides  of  the  space.    The  mmrr 
arteries  are  to  be  found  rmming  inwaixls  and  outwl Ss 
above  the  condyles  of  the  femms  and  a  thii-d  azyyos  branch  piercifg 
the  posterior  hgament  of  the  knee-joint.]  ^  ^ 

^         f  ^^^^^         "'^^     ^  lozenge-shaped  cavity  at  the 

back  of  the  knee,  which  in  the  dissected  state  extends  for  some 
distance  above  and  a  little  below  the  joint.  It  is  continuous  above 
wi  h  lluntor  s^canal  through  the  opening.in  the  adductor  magnus, 
and  below  with  the  deep  intermuscular  spaces  of  the  leg.  Its  upper 
part  IS  bounded  e.ternan,j  by  the  biceps  ;  u,ter,u,ll,,  by  tlie  adduX- 

t^ndT'  n  "^"^'.^^^  by  the  semi-membranosus  and 
flT?  \  1  .  Bemi-tendinosus.  Its  lower  part  has  one  of  the 
fle  hy  heads  of  the  gastrocnemius  muscle  on  Lh  side,  and  on  the 
cm^e,-  side  there  is,  in  addition,  the  small  plantaris  mu  cle 
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The  floor  of  the  space  is  formed,  at  the  upper  part,  by  the  triangiilar 
popliteal  siu-face  of  the  femur  between  the  divisions  of  the  linea 


Fig.  63. 


aspera;  next  by  the  posterior  Hgament  of  the  knee-joint;  and  at 
the  lower  part  by  the  popliteus  muscle  and  the  fascia  covenng  it. 


Fig.  63.-The  popliteal  space  (from  Uuiversity  College  Museum). 

9 


1.  Small  sciatic  nerve  {turned  up). 

2.  Biceps  and    external  popliteal 
nerve. 

Senii-tendinosus. 
Internal  popliteal  nerve. 
Senii-menibranosus. 
Popliteal  vein. 

Superior  internal  articular  artery 
and  articular  branch  of  obtura- 
tor nerve. 
8.  Popliteal  artery 


Gracilis. 

10.  Superior  external  articular  artery 

and  articular  nerve. 

11.  Sartorius. 

12.  Plantaris. 

13.  Gastrocnemius,  nmer  licafi. 

14.  Gastrocnemius,  outer  head. 

15.  Comniunicaus  tibiahs  nerve. 
1().  Communicans  peronei  nerve. 
17.  External  saphenous  vein. 
19.  Internal  saphenous  nerve. 
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The  popliteus  can  only  be  seen  when  the  inner  head  of  the  gastro- 
cnemius is  divided  near  its  origin  and  tiu-ned  down. 

The  Internal  Popliteal  Nerve  (Fig.  64,  7)  is  the  most  super- 
ficial of  the  important  structures  in  the  ham.  It  is  the  larger 
diA'ision  of  the  great  sciatic  nerve, 
and  2)asses  down  the  middle  of  the 
space,  disappearing  beneath  the 
gastrocnemius  muscle.  It  crosses 
fi'om  the  outer  to  the  inner  side 
of  the  popliteal  artery,  which  it 
accompanies  to  the  lower  border  of 
the  popliteus  muscle.  Its  branches 
are  (1)  articular,  three  in  number, 
which  accompany  the  two  internal 
and  the  azygos  articular  arteries  ; 

(2)  muscular  to  the  gastrocnemius 
(one  to  each  head),  soleus,  plantaris 
and  popliteus;  the  branch  of  the 
popliteus  being  peculiar  in  that  it 
riuis  upon  the  posterior  surface  of 
the  muscle,  then  turns  upwards 
around  its  lower  border  to  enter 
its  anterior  or  deeper  surface ;  and 

(3)  the  ramus  commuiiicans  tibialis, 
which  lies  in  the  groove  between 
the  heads  of  the  gastrocnemius 
(sometimes  beneath  a  few  of  its 
fibres),  and  will  be  traced  in  the 
cbssection  of  the  back  of  the  leg. 

The  External  Popliteal  or 
Peroneal  Nerve  (Fig.  63,  2),  the 
other  division  of  the  great  sciatic, 
is  altogether  under  cover  of  the 
biceps  at  the  upper  part  of  the 

Fig.  04.— Deep  dissection  of  the  popliteal  space  (from  Hirsohfeld  and  Leveille) 


1.  Adductor  magnus. 

2.  Vastus  e.xtenius. 

3.  Popliteal  vein. 

4.  Great  sciatic  nerve. 

5.  Popliteal  artei-y. 

0.  Hliort  head  of  biceps. 
7.  Internal  popliteal  nerve. 
B.  External  poijliteal  nerve. 
9.  Vastus  internus. 

10.  Long  head  of  biceps  (cut). 

11.  Superior  internal  articular  artery 


12.  Outer  head  of  gastrocnemius. 

13.  Tendon  of  senii-niembranosus. 

14.  Comniunicans  peronci  nerve. 

15.  Inner  head  of  gastrocnemius. 
10.  Soleus. 

17.  Inferior  internal  articular  artery. 

18.  Crastrocneniius. 

19.  Popliteus. 

20.  E,\ternal    saphenous    vein  and 
nerve. 

21.  Tendon  of  plantaris. 
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space,  but  becomes  visible  close  to  its  tendon  near  the  head  of  tbi' 
fibula.  It  gives  a  communicating  branch  {ranms  comrnnnicuns 
peronei  vel  fibular  is)  down  the  back  of  the  leg  to  form  with  the  com- 
municans  tibialis  the  external  saphenous  nerve,  and  two  or  three 
articular  branches.  Of  these,  two,  sometimes  arising  together, 
accompany  the  two  external  articular  branches  of  the  popliteal 
artery;  the  other  (the  recuiTcnt  articular)  winds  to  the  front  of 
the  joint  with  the  recurrent  branch  of  the  anterior  tibial  arteiy. 
An  external  cutaneous  nerve  to  the  outer  side  of  the  leg  arises 
either  from  the  external  popliteal  itself,  or  more  frequently  from 
the  communicans  fibularis.  The  sciatic  nerve  may  be  found  at 
the  upper  angle  of  the  space  when  its  bifurcation  is  unusually  low. 

The  Popliteal  Artery  (Fig.  63,  8)  is  the  continuation  of  the 
femoral  artery,  and  extends  from  the  opening  in  the  adductor 
magnus  to  the  lower  border  of  the  popliteus  muscle,  where  it 
divides  into  anterior  and  posterior  tibials.    It  lies  near  the  bottom 
of  the  popliteal  space,  separated  from  the  back  of  the  femur  by  a 
layer  of  fat  about  a  quarter  of  an  inch  in  thickness ;  but  it  is  in 
dii-ect  contact  with  the  posterior  ligament  of  the  knee,  and  the  . 
popliteus  muscle  and  fascia.    It  has  a  direction  fi'om  the  inner 
side  of  the  femur  to  the  middle  of  the  leg.    Its  vein  is  fii-st  to  its 
outer  side,  then  crosses  it  superficially  and  lies  slightly  to  its  inner 
side  below,  whilst  the  internal  popliteal  nerve  is  still  more  super- 
ficial, and  also  crosses  the  arterjr  from  without  inwards.  The 
commencement  of  the  popliteal  artery  is  under  cover  of  the  semi- 
membranosus, the  middle  of  the  vessel  is  in  the  hoUow  of  the  ham, 
uncovered  by  muscles,  and  its  lower  part  is  beneath  the  gasti-ocne- 
mius  and  plantaris  muscles.    A  branch  of  the  obtiu-ator  nerve 
may  be  found  on  the  upper  part  of  the  arteiy,  and  ti-aced  to  the 
back  of  the  knee  joint.  ■ 
The  Branclies  (Figs.  63  and  64)  of  the  popUteal  artery  are-^ 
superior  and  inferior  muscular  to  the  hamstrings  and  muscles  of  the 
calf,  and  articular  to  the  knee-joint. 

1.  The  Superior  muscular  branches  arise  from  the  u]iper  part  «'t 
the  artery,  and  are  cKstributed  to  the  adjacent  hamstring  nuisclos. 
anastomosing  with  the  perforating  and  terminal  branches  of  the 
profunda. 

2.  The  Articular  branches  are  five  in  niunber,  viz.,  two  supenor. 
two  inferior,  and  one  azygos. 

The  superior  arteries,  internal  and  external,  arise  just  above  the 
condyles  of  the  femur,  and  wind  horizontally  inwards  and  outward.'? 
to  the  front  of  the  knee-joint  to  supply  it;  and  to  anastomose  with 
one  another,  with  the  anastomotica  magna,  and  the  descending 
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branch  of  the  external  circumflex  and  the  other  arteries  about  the 
joint.  The  external  passes  beneath  the  tendon  of  the  biceps,  the 
internal  beneath  those  of  the  adductor  maguus  and  inner  ham- 
strings. The  inferior  articular  arteries  arise  on  the  popliteus.  The 
inttrmd  (the  lower  of  the  two)  runs  obliquely  downwards  and 
inwards  below  the  inner  tuberosity  of  the  tibia,  following  the  upper 
border  of  the  popliteus  and  passing  beneath  the  long  portion  of  the 
internal  lateral  ligament;  the  external  passes  horizontaUy  outwards 
altogether  above  the  head  of  the  fibula,  between  the  external  lateral 
ligament  and  the  semilunar  fibro-cartilage,  to  the  fi'ont  of  the  joint. 
The  azyips  arises  about  the  middle  of  the  artery,  and  pierces  the 
posterior  ligament  with  the  obtui-ator  nerve  to  supply  the  synovial 
membrane  and  crucial  Kgaments,  and  to  join  the  other  branches. 

3.  The /?i/e?-/o?- mHsaj?«r  branches  (sm-al)  are  distributed  to  the 
muscles  of  the  calf. 

^The  Popliteal  Vein  (Kg.  64,  3)  is  formed  by  the  junction  of 
the  anterior  and  posterior  tibial  veins  at  the  lower  border  of  the 
popHteus.  The  vein  is  superficial  to  the  artery,  and  Ues  slightly  to 
its  mner  side  at  the  lower  part  of  the  space,  but  crosses  to  the  outer 
side  above.  It  receives  tributaries  coiTesponding  to  the  branches  of 
the  artery  and,  at  a  variable  point,  the  external  saphenvus  vein 
which  hes  on  the  back  of  the  leg  between  the  heads  of  the  gastrocne- 
mius, _  opens  mto  it.  Like  the  supei-ficial  femoral  vein,  it  is 
sometimes  represented  by  two  venae  comites,  one  of  which  is  much 
arger  than  the  other.  The  popliteal  vein  is  remarkable  for  the 
thichiess  of  Its  waUs,  and  for  its  close  adhesion  to  the  subjacent 

Pom-  or  five  smaU  lymphatic  cjlands  are  placed  close  to  the  artery 
Ihey  receive  the  superficial  lymphatics  accompanying  the  external 
saphenous  vein  from  the  back  of  the  leg  and  heel,  and  deep  lym- 
phatics accompanying  the  venae  comites  of  the  anterior  and  tibial 
ai-tenes  from  the  bones,  muscles,  &c.  The  efferent  vessels  end  in 
the  deep  femoral  glands. 

The  Back  of  the  Thigh. 

[The  skin  left  on  the  back  of  the  thigh  is  to  be  removed  and 
some  .small  branches  of  the  small  .sciatic  nerve  may  be  fZul  in  the 
idttr^Jf  STh^cf  th"r^  ''r^'  soen^on  reZ'ng  £ 

viJ^'ff  T'''''^  ^^'^^^  62)  are  three  in  number, 

vu!.,  the  biceps  on  the  outer  side,  and  the  semi-tendinosus  and 
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semi-membi-aiiosus  on  the  inner  side.  The  gracilis  and  sartoriiis 
might  also  be  regarded  as  inner  hamstrings.  The  biceps  and  semi- 
tendinosus,  which  arise  in  common,  are  superficial  to  the  semi- 
membranosus near  the  tuber  ischii,  and  the  semi-tendinosus 
maintains  this  relation  to  the  semi-membranosus  throughout. 
The  short  head  of  the  biceps  will  be  found  on  the  outer  side  of  the 
lower  part  of  the  femur. 

The  Biceps  (Fig.  62,  19)  or  outer  hamstring  arises  by  its  long 
head  from  the  lower  and  inner  aspect  of  the  tuber  ischii,  in  common 
with  the  semi-tendinosus,  and  from  the  great  sacro-sciatic  liga- 
ment, with  the  fibres  of  which  it  is  in  direct  continuity.   It  crosses 
the  great  sciatic  nerve  and,  by  diverging  from  the  semi-membra- 
nosus in  the  lower  fourth  of  the  thigh,  forms  the  outer  boundary 
of  the  popliteal  space.    The  short  head  (20),  which  is  fleshy,  arises 
from  the  outer  lip  of  the  linea  aspera,  nearly  as  high  as  the  insertion 
of  the  gluteus  maximus,  and  from  its  outer  division  to  within  two 
inches  of  the  condyle,  and  from  the  external  intermuscular  septum. 
The  two  heads  having  united  opposite  the  lower  end  of  the  femm-, 
the  muscle  is  inserted  into  the  bicipital  tuberosity  on  the  outer  side 
of  the  head  of  the  fibula,  into  the  fascia  of  the  leg,  and  by  a  slip 
which  passes  in  front  of  the  tibio-fibvilar  joint  into  the  adjacent 
portion  of  the  external  tibial  tuberosity.     The  tendon  splits  to 
enclose  the  lower  end  of  the  long  external  lateral  Ugament,  from 
which  it  is  separated  by  a  bursa  (Fig.  63,  2). 

The  Semi-tendinosus  (Fig.  62,  19)  arises  by  fleshy  fibres  fi-om 
the  tendon  of  the  biceps,  and  in  common  with  it  from  the  lower 
and  inner  portion  of  the  back  of  the  tuber  ischii.  It  forms  one  of 
the  inner  boundaries  of  the  popliteal  space,  and  ends  m  a  long 
slender  tendon,  which  Ues  on  the  semi-membranosus  posterior  to 
the  o-racilis,  and  passes  to  be  inserted  into  the  deep  fascia  of  the  leg 
and  into  the  tibia  below  the  inner  tuberosity;  it  lies  there  beneath 
the  tendon  of  the  sartorius  and  below  that  of  the  gracilis,  and  sur- 
rounded by  a  bursa  common  to  it  and  the  two  muscles  named 
Its  fibres  are  crossed  by  a  tendinous  intersection  m  the  middle  ot 

the  thigh.  x  1  +1 

The  Semi-membranosus  (Fig.  62,  21),  though  one  of  tl 
internal  hamstrings,  is  external  to  the  biceps  at  its  origin  It  a 
by  a  strong  tendon  from  the  outer  and  upper  part  of  the  tuber 
ischii,  and  passing  beneath  the  origins  of  the  biceps  and  semi- 
tendinosus,  spreads  into  a  broad  tendon  from  which  the  muscular 
fibres  arise  to  form  a  thick  boUy  that  extends  nearly  as  low  as 
the  knee.  It  is  inserted  by  a  short  strong  tendon  into  an  impres- 
sion at  the  back  of  the  inner  surface  of  the  internal  tuberosity  ot 
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the  tibia  and  into  a  horizontal  groove  in  front  of  this,  beneath  the 
internal  lateral  ligament  of  the  knee.  It  gives  off  two  expansions, 
one  running  upwards  and  outwards  to  the  femur  above  the  outer 
condyle,  formmg  the  oblique  fasciculus  of  the  posterior  ligament 
of  the  knee-joint,  and  the  other  to  cover  the  popliteus  muscle 
(Fig.  72,  9).  Its  tendon  is  separated  from  the  inner  head  of  the 
gastrocnemius  and  from  the  knee-joint  by  a  bursa,  which  frequently 
commimicates  with  the  articulation;  and  a  second  bursa  will  be 
found  between  it  and  the  internal  lateral  ligament. 

Action.— The  hamstring  muscles  flex  the  leg  upon  the  thigh,  and 
extend  the  thigh  upon  the  pelvis,  as  in  walking  or  running,  and 
when  the  knee  is  flexed  the  inner  hamstrings,  with  the  popliteus 
gracilis  and  sartorius,  rotate  the  leg  inwards  (pronation),  and  the 
biceps  rotates  it  outwards  (supination).  When  the  knee  is  extended 
and  the  leg  is  the  fixed  point,  they  extend  the  trunk  and  aid  in 
maintaining  the  erect  posture  of  the  body.    They  also  assist  the 
glutei  m  regulating  the  flexion  of  the  trunk,  by  controUing  the 
force  of  gravitation.    If  the  thigh  be  flexed  while  the  knee  is 
extended  the  hamstrings  and  gi-eat  sciatic  nerve  become  very 
tense  and  when  great  force  is  used  these  structures  may  be  rup- 
tui-ed.    Hence  the  knees  must  always  be  flexed  when  the  subject 
is  placed  m  the  lithotomy  position  for  dissection  of  the  pei-inteum. 
Ihe  hamstrings  are  supjdied  by  the  great  sciatic  nerve. 

The  Great  Sciatic  Nerve  (Fig.  62,  i5),  see  page  136,  is  con- 
tmued  from  the  buttock  and,  after  leaving  the  quadratus  femoris 
lies  on  the  posterior  surface  of  the  adductor  magnus,  to  which  it 
gives  a  branch,  and  passes  beneath  the  long  head  of  the  biceps 
supplymg  this  and  the  semi-membranosus  and  semi-tendinosus  At 
a  variable  pomt,  but  generally  about  the  middle  of  the  thi-h'  the 
nerve  divides  into  the  internal  and  external  popHteal  trunks.'w'hich 
have  been  already  traced. 

Beneath  the  sciatic  nerve  will  be  seen  the  posterior  surface  of  the 
adductor  magnus,  and  piercing  the  muscle,  at  various  points  close 
to  Its  insertion,  are  the  terminations  of  the  perforating  artmes  fi-om 
the  profunda  and  the  terminal  branch  of  the  artery  itself  which 
arc  now  seen  to  supply  the  hamstring  muscles  (..  p.  123)  The 
terminal  branch  of  the  internal  circu^nflex  ari  ry,  between  the 
^^:tZr^  adductor  magnus,  can  now  also'be  ml  fu^^; 
The  PoPLiTEua  muscle  is  described  on  page  lo" 

i  .1        aissected,  but  the  joint  itself  should  not  bo  opened. 
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Opportunity  should  now  Le  taken  to  trace  the  reilectod  tendon  of 
the  rectus  femoris,  arising  from  a  rough  impression  above  the 
acetabulum.  When  the  subject  is  replaced  on  its  back,  the  front 
of  the  joint  is  also  to  be  dissected  by  removing  the  psoas  and 
iliacus  and  the  remains  of  the  pectineus.    After  learnmg  the 

Fig.  65. 


external  Hgaments,  the  joint  may  be  opened  and  the  intracapsulax- 
structures  examined.    The  limb  may  then  be  removed.] 

The  Hip-Joint  is  the  best  example  in  the  body  of  an  enartlu-o- 
dial  or  ball-and-socket  joint,  and  is  furnished  with  a  powerful 
capsular  ligament,  besides  other  articular  structui-es. 

Fig.  65.— Section  tlirougli  the  hip  and 


1.  Gluteus  maximus. 

2.  Gluteus  mediuB. 

3.  Gluteus  minimus. 

4.  Pyi'iformis. 

5.  Great  sciatic  nerve 

vessels. 

6.  Obturator  internus. 

7.  Gemelli. 

8.  Biceps. 

9.  QuadratuB  femoriB. 
10.  Sarlorius. 

Jl.  Reflected  tendon  of  rectus 


gluteal  region  (altered  from  Beraud). 
10,.  Psoas  and  iliacus  and  bursa. 

13.  Anterior  crural  nerve. 

14.  Common  femoral  arterj-. 

15.  Common  femoral  vein, 
and  sciatic      16.  Profunda  vessels. 

17.  Gracilis. 

18.  Semi-membranosus. 

19.  Adductor  brevis. 

20.  Semi-tendiuosus. 

21.  Obturator  externus. 

22.  Adductor  longus. 

23.  Adductor  niagnus. 
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Fig.  66. 


BelaUons.—The  hip-joint  has  in  front  the  united  psoas  and 
ihacus  and  the  outer  edge  of  the  pectineus,  and  more  supei-ficiaUy 
he  the  rectus,  the  femoral  yessels  and  the  anterior  crural  nerve ; 
behind,  are  the  pyriformis,  obtiu'ator  internus,  and  gemelli,  the 
obtm-ator  externus  and  upper  fibres  of  the  quadi-atus  femoris,  with 
the  sciatic  nerves  and  vessels  lying  upon  them  close  to  the  posterior 
margm  of  the  acetabulum;  above  and  externally,  lie  the  gluteus 
mmimus  and  the  ilio-trochanteric  band;  and  below  s.nA  internaUy , 
are  the  tendon  of  the  obturator  externus  and  the  pectineus 
(Fig.  65). 

The  ligaments  of  the  hip-joint  are  of  two  kinds,  those  which  com- 
plete and  deepen  the  socket— the  transverse 
and  cotyloid;  and  those  which  connect  the 
two  bones— the  capsular  and  the  round. 

The  Capsular  Ligament  (Fig.  67  ,  i)  is 
attached  immediately  outside  the  margin 
of  the  acetabulum,  and  to  the  transverse 
ligament  above ;  and  surrounds  the  upper 
end  of  the  femur  below.  Its  upper  attach- 
ment follows  the  acetabular  border,  but 
extends  beyond  this  to  the  anterior  inferior 
iHac  spme  above,  to  the  body  of  the  ischium 
at  its  junction  with  the  ilium  behind,  and 
to  the  body  of  the  os  pubis  and  obturator 
externus  fascia  in  front.  Its  lower  attach- 
ment passes  around  the  femur,  from  the 
tubercle  (tuberculum  colli  superius)  along 
the  J?t!  1°  ^  """"^  (tuberculvun  colli  inferius)  at 

™  thl  L        rr  ''^''f  '^oo}.antev.    Thence  it  runs 

up  the  undescribed  capsular  Hue  in  fi^ont  of  the  latter  eminence 
and  crosses  the  middle  of  the  back  of  the  neck  to  reach  thTZtai 

sZth  n   .    "'"T  — cted  to^  th 

smooth  po  tenor  portion  of  the  neck,  but  is  strongly  attached  elsc- 

S^^:n^/:isr    -    °^  . 

Three  powerful  bands,  forming  a  part  of  the  capsule  are  differ- 

rub!  WdT  °'  iX-femol  tnd 

atthtZ  ^u^^^^^  -tabular 
Fig.  66).  continuous  at  then-  femoral  insertions  (see 

from  the  lower  part  of  the  anterior 


Fig.  66.-The  ilio-femm-al 


or  Y-ligament  of  Bigelow  (from  Bryant). 

L 
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iuferior  iliac  spine  and  from  the  notcli  below  it,  to  the  superior 
tubercle  of  the  neck,  and  to  the  spiral  line  as  f ar  as  the  m  erior 
tubercle  Its  fibres  are  often  cleft  opposite  the  middle  of  its  lower 
attachment,  and  the  band  then  assumes  a  foi-m  resembhng  an 
inverted  V  or  Y  (whence  the  name  Y-shaped  hgament  sometimes 
oiven  to  the  structure).  It  is  of  remarkable  strength,  and  hmits 
the  movements  of  extension,  adduction,  and  external  rotation  of 

the  femui'.  „     .    ,  •  fUo 

The  iscMo-fcmorcd  hand  is  a  broad  fasciculus  runmng  fiom  the 
back  of  the  ischium  above  the  tuberosity,  to  become  attached  to  the 
anterior  superior  angle  of  the  great  trochanter,  blending  therewith 
the  outer  part  of  the  iho-femoral  band.    It  Hmits  internal  rotation 

°^^JimZfemoral  hand  springs  from  the  pubic  bone  internal  to 
the  acLbulnm,  and  from  the  obturator  externus  fascia  and 
becomes  attached  below  to  the  tuberculum  -  ^^^^f  ^"Jf^f 
at  this  point  the  inner  part  of  the  ilio-femora  band  and  to  he 
unnamed  capsular  line  running  fi'om  it  to  the  mner  border  of  the 
neck.    It  limits  the  movement  of  abduction. 

The  portions  of  the  capsular  ligament  between  the  three  band, 
are  relatively  thin,  the  weakest  point  lymg  between  the  ilio- 
felral  and  pubo-femoral  bands  over  the  head  of  the  femur,  and 
here  an  aperture  of  communication  is  sometimes  found  between^h 
synovial  cavity  and  a  bui-sa  beneath  the  iho-psoas  muscle  The 
cSsule  is,  however,  strengthened  by  the  muscle,  and  some  fibie. 
of 'the  iliacus  commonly  take  origin  fi.om  it.  '^^^^f-^l^J^^^^ 
portions  of  the  back  of  the  capsule  lie  above  and  below  the  ischio- 

"itThe  hip-ioint  admits  of  the  -vements  of  ^^^^^^^^^  | 
extension    abduction,    adduction,   rotation   and  cucumduction.  ■ 
performed  by  the  psoas  and  iliacus,  ^  1 

adductors  longus  and  brevis,  the  tensor  vagin^B  femous,  the 
a  ttr  fibres' of  the  glutei  medius  and  ^^^^J^r^e^ 
vPPfns-  extension  by  the  gluteus  maximus  and  po^teuo  fij^ie.  or 
Wwlrtei,  a/d  less^directly  by  the  ^^^^^ 
masnus.  It  is  adduded  by  the  thi-ee  adductor  mu.clo.,  the 
pecfreus,  the  lower  fibres  of  the  gluteus  nmxnnus  the  obturator 
ex  ernus,  the  quadratus  femoris,  the  hamstrings  and  the  graci  . 
to  eVby  the  glutei,  pyriformis.  and  tensor  vagin«.  femor  .. 
:  !  u  ing  flexion  also  by  the  obturator  internus  and  geindh. 
It<  outwards  is  effected  by  the  gluteus  maximus  the  posterior 
m  s  o  rmedius  and  minin.us.  the  pyriformis,  the  obturator. 
!nd  gemem,The  quadratus  femoris,  the  sartorius,  and  the  three 
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addiictors;  rotation  inwards  by  the  anterior  fibres  of  the  glutei 
medius  and  minimus,  and  the  tensor  vaginse  femoris. 

The  so-called  movement  of  extension  is  reaUy  a  restitution  to  the 
position  of  station  after  flexion,  and  is  arrested  by  the  tension  of 
the  iho-femoral  band  when  the  thigh  reaches  the  vertical  line  in 
the  standing  position.  Adduction  is  in  like  manner  little  more 
than  a  similar  restitution  after  abduction,  and  is  checked  by  the 
iHo-femoral  band  after  about  15°  of  movement  of  the  femoral  axis 
beyond  the  vertical  line.  Flexion  is  very  extensive,  and  is  checked 
during  life  by  the  resistance  of  the  extensors.  It  is  o^eatiy 
restricted  by  the  tension  of  the  hamstrings  when  the  knee  is 
extended,  and  if  violence  be  used  imder  these  circumstances  the 


24  adult  .  4   "  '-rr  T''  ^^^'^^^"^^'-^  i«  li-it-l  - 

most  adults  to  4o  or  oO"  by  the  pubo-femoral  band,  but  in  children 

and  acrobats  the  separation  of  the  two  limbs  may  be  continued 


Fig.  67.— Ligaments  of  the  hip-joint  (from  Sappey). 
Ilio-femoi-al  band  of  capsulai 


 1  uga- 

^  ment,  cut  across. 
Cotyloid  ligament. 
Ligamentum  teres. 
Insertion  of    ligamentinn  teres 

into  the  head  of  the  femur. 
Head  of  the  femur. 
Neck  of  the  femur. 
Attachment  of  capsular  ligament 


(;o  tlie  back  of  the  neck  of  the 
iennn'. 

Neck  of  the  femur  external  to 
iittaclnnoiit   of   capsular  litra- 
ment.  ^ 
Great  trochanter. 

10.  Pit  on  the  great  trochanter. 

11.  Small  trochanter. 

12.  Posterior  inter-trochanteric  line 


8. 


9. 
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until  the  perina3um  comes  in  contact  with  the  ground.  Internal 
and  exterml  rotation  are  very  limited,  unless  combined  with  flexion  ; 
the  former  is  chocked  by  the  ischio-fcmoral  band,  the  latter  by  the 
upper  iwrtion  of  the  ilio-femoral  band. 

The  Transverse  Ligament  consists  of  fibres  bridgmg  across 
the  cotyloid  n.>tch,  blending  intimately  with  the  cotyloid  hgament, 
and  giving  attachment  in  this  position  to  the  capsule.  It  converts 
the  n..tch  into  a  foramen,  which  ti'ansmits  articular  vessels  and 
nerves,  and  is  occupied  by  a  mass  of  fat  passing  mto  the  bottom  of 
the  cotyloid  depression  and  into  the  ligamentum  teres.  _ 

The  Cotyloid  Ligament  (Eig.  67,  2)  is  a  filn-o-cartilaginous 
structure  resembling  the  glenoid  ligament  in  the  shoulder-]omt 
It  is  triangular  on  section,  presenting  two  free  surfaces  covered 
by  synovial  membrane,  and  an  attached  sm-faco  fii-mly  fixed  to  the 
margin  of  the  acetabulnm  and  to  the  transverse  ligament  where  the 
bone  is  deficient.  .  ,  , ,  „ 

The  Ligamentum  Teres  (Fig.  67,  3)  consists  of  a  fold  of 
synovial  membrane  reflected  fi'om  the  margms  of  the  cotyloid 
depression  (fovea  acetabuli)  and  notch,  and  fi-om  the 
ligament,  to  the  dimple  (fovea  capitis)  on  the  head  of  the  femui. 
it'rios'es  two  fibrous  bands,  and  some  -^V'^^^^;:^^^^;^^^ 
with  that  lying  at  the  bottom  of  the  fovea  and  filbng  the  cot.  loid 
forlen  L  fibrous  bands,  to  which  the  name  ^^S^^^^ 
iVsometimes  Umited,  are  attached  one  on  each  side  of  the 

:Xoid  nih,  t^e  s-Tf  r?=? 

.ud  both  pa.  to  ^:^J:::'^Z.on  ..th  extemal 
IS  very  doubtful,    it  oeco  developed  that  it  coiUd 

rotation,  but  m  "^^^  ^^f ,  li  producing  dis- 

offer  no  serious  resistance  to  a  toice  c  1  1 
location.    It  contains  a  small  vessel  which  passes 
thefemiu-.  ^    .j,,^^^,  g.^.^ce  of  the 

The  stjnovud  mnnimm.  ^  ^.^^^^^^  on  to  the  neck  of 

capsular  and  cotyloid  1^?'^^'^'^^?^/"^^  Mon  coverhi"  the  fat  at  the 
thi  femur  and  ^^J^^^^ZZl^^  of  the  femur 
bottom  of  the  fos«a  iiud  pd^^.^^>o  w 

as  tho  .heath  oi  the  ligamentum  communica- 
When  the  hgament,,,,,  teve.  „  ^'JX m^  h^  deep  inte,- 

«  r    .vea  »-h,.i  - 

the  joint. 
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TuK  Back  ok  the  Leg. 

[A  vertical  incision  througli  the  centre  of  the  remaining  portion 
of  skin  on  the  back  of  the  leg,  joined  by  a  short  transverse  cut  at 
the  heel,  will  permit  the  reflection  of  the  skin  to  each  side.] 

The  External  Saphenous  Nerve  (Fig.  68,  8)  is  formed  by  the 
junction  of  the  communicans  tibialis  and  fibularis,  which  branches 
pierce  the  deep  fascia  of  the  caK  midway  between  the  knee  and 
the  ankle.  The  nerve  thus  fonned  runs  along  the  outer  side  of 
the  tendo  AchilHs,  to  pass  behind  the  external  malleohis  to  the  outer 
side  of  the  foot  and  little  toe. 

This  nerve  or  the  external  popliteal  gives  off  one  or  more 
external  cutaneous  branches  to  the  outer  side  of  the  leg. 

A  branch  or  two  of  the  internal  sajthenous  nerve  (7)  may  be  fouud 
on  the  inner  side  of  the  back  of  the  leg.  The  termination  of  the  smaU 
sciatic  nerve  may  also  be  seen  at  th&  middle  of  the  back  of  the  leg. 

The  External  Saphenous  Vein  (Fig.  68,  6)  arises  from  the 
outer  side  of  the  dorsal  venous  arch  of  the  foot,  and  passes  behind 
the  external  malleolus  close  to  the  external  saphenous  nerve,  then, 
running  up  the  centre  of  the  leg,  it  pierces  the  deep  fascia  at  the 
point  where  the  communicans  tibialis  nerve  emerges,  or  at  the  level 
of  the  popUteal  space  ;  it  has  been  already  traced  to  the  popliteal 
vein.  It  is  often  joined  to  the  internal  saphenous  vein  by  a  large 
branch  which  leaves  it  close  to  its  termination. 

The  External  Deep  Fascia  of  the  leg  is  continuous  with  that 
of  the  thigh.  It  receives  reinforcements  from  the  hamstring 
muscles,  and  gives  origin  to  the  fibres  of  the  tibialis  anticus  and 
extensor  longus  digitorum  in  front  of  the  leg.  It  is  adherent  to 
the  periosteum  of  the  subcutaneous  surface  of  the  tibia,  and  from 
its  deep  sm-face  pass  two  principal  intermuscular  septa,  one  in  front 
of  and  one  behind  the  peronei  longus  and  brevis ;  besides  a  smaller 
septum  between  the  extensor  digitorum  longus  and  the  tibialis 
anticus.  Beneath  the  gastrocnemius  will  be  found  deep  fascial 
investments,  one  for  the  popUteus,  mainly  derived  from  the  tendon 
of  the  semi-membranosus,  the  other,  beneath  the  solous,  for  the 
flexor  longus  digitorum,  tibialis  posticus,  and  flexor  longus  hallucis. 
Near  the  ankle  this  subsoleal  iutennuscular  fascia  and  the  anterior 
portion  of  the  external  deep  fascia  become  continuous,  and  form  the 
annular  ligaments  wliich  bind  down  the  foot  tendons  to  tlic  tibia 
and  fibula. 

[The  deep  fascia  of  the  leg  is  to  bo  removed,  except  near  the 
maUeoh,  where  thickened  portions  passing  on  each  side  between 
that  bone  and  the  calcaneum,  called  the  internal  and  external 
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Fig.  68. 


annular  ligaments,  are  to  be  preserved.  The  muscles  of  the  calf 
are  then  to  be  dissected,  after  being  put  on  the  stretch  by  supporting 
the  knee  and  drawing  the  toes  towards  the  front  of  the  leg.] 

The  Gastrocnemius  (Eig.  69,  4),  the  superficial  muscle  of  the 

calf,  has  a  double-headed  oriijln  from 
the  back  of  the  femur  immediately 
above  the  condjdes,  the  origin  of  the 
outer  head  extending  into   a  little 
depression  above  the  back  of  the  pop- 
liteal groove  ^ipon  the  external  suiiace 
of  the  outer  tuberosity,  while  that  of 
the  inner  head  runs  upwards  for  about 
an  inch   along  the  internal  supra- 
condyloid  ridge.    A.  bursa,  sometimes 
commmiicatiug  with  the  knee-joint, 
lies  upon  the  back  of  the  capsule 
beneath  the  inner  head  and  the  tendon 
of  the  semi-membranosus.     The  two 
heads  (with  the  plantaris  on  the  outer 
side),  are  the  lower  boujidaries  of  the 
popliteal  space,  and  unite  to  form  one 
large  muscle,  the  fibres  of  which  end 
about  the  middle  of  the  leg  in  a  broad 
thin  tendon  that  is  joined  anteriorly  | 
and  laterally  by  the  soleus.    The  con- 
joined tendon  contracts  near  the  heel 
into  the  thick  rounded  teiah  Achillis  (6), 
which  expands  again  slightly,  to  be 
inserted  into  the  middle  part  of  the 
posterior  surface  of  the  calcanemn,  a 
hiirsa  intervening  between  it  and  the 
upper  part  of  this  surface  of  the  bone. 


I 


(J8  _Supei-ficial  nerves  of  the  back  of  the 
leg  (from  Hiisclifeld  and  Leveille). 

Internal  popliteal  nene. 
External  popliteal  nerve. 
Internal  saphenous  vein. 
Nervus  communicans  fibularis. 
Nerviis  coniniunicans  tibialis. 
External  saphenous  vein. 
Branch  of  internal  saphenous  nerve. 
External  saphenous  nerve.  . 
Calcanean   branch    of    posterior  tibial 
nerve. 


i 
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[The  inner  head  of  the  gastrocnemius  has  previously  been  cut ; 
if  the  remaining  head  be  now  carefully  divided  near  its  origin,  and 
the  muscle  turned  down  as  far  as  possible,  the  plantaris  and  soleus, 
with  the  popliteiis  covered  by  its  fascia,  will  be  brought  into  view.] 

12)  arises  from  above  the  external 
from  the  external 


Fig.  69. 


The  Plantaris  (Fig.  63, 

condyle  of  the  femiu-  and 

supra-condyloid  ridge  for  about  an  inch,  the 
muscle  Ipng  internally  to  and  above  the  outer 
head  of  the  gastrocnemius;  a  few  fibres  rise  fi'om 
the  jjosterior  ligament  of  the  knee-joint.  Its 
fleshy  fibres  are  about  thi'ee  inches  long,  but  its 
tendon  is  the  longest  in  the  body  and  is  very 
slender.  It  is  placed  between  the  gasti'ocnemius 
and  soleus,  and  crosses  obliquely  to  reach  the 
mner  side  of  the  tendo  Achillis,  by  the  side  of 
or  in  common  with  which  it  is  inserted  into  the 
OS  calcis.  It  is  homologous  to  the  palmaris 
longus  of  the  upper  extremity,  and  is  subject 
to  like  variations  (p.  47). 

The  Soleus  (Pig.  69,  5)  is  tendinous  on  its 
siu'face,  and  between  it  and  the  corresponding 
tendinous  expansion  on  the  deep  surface  of  the 
gastrocnemius  is  a  quantity  of  loose  areolar 
tissue.  It  arises  from  the  oblique  line  of  the 
tibia,  from  the  middle  thii-d  of  the  inner  border 
of  the  bone,  from  the  posterior  sm-face  of  the 
head  and  upper  third  or  more  of  the  shaft  of 
the  fibula,  from  the  intermuscular  septum 
between  it  and  the  peroneus  longus,  and  from 
a  tendinous  arch  between  the  tibial  and  fibular 
origins  over  the  vessels  and  nerves.  The  fibres 
end  in  a  broad  tendon,  which  joins  that  of  the 
gastrocnemius  below  the  middle  of  the  leg  to 
foi-m  the  tendo  Achillis,  the  insertion  of  which 
has  been  seen.  The  muscular  fibres  are  inserted 
into  the  deep  surface  of  the  common  tendon  to  within  two  inches 
of  the  heel. 


Fig.  69.— Superficial  muscles  of  the  back  of  the  leg  (from  Wilson) 
Tendou  of  biceps.  7.  Tuberosity  of  os  calcis. 


2.  Tendons  of  inner  hamstrings 
■i.  Popliteal  space. 
4.  frastrocnemius. 
f),  0.  Soleus. 
6.  Tendo  Achillis. 


8.  Tendons  of  the  peroneus  longus 

and  brovis. 

9.  Tendons  of  the  tibialis  posticus  and 

Hcxor  longus  digitorum, 
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By  dividing  the  fibres  of  tlie  soleu?  vei-tically  and  with  care,  a 
tendinous  expansion  on  the  deep  surface  of  the  muscle  will  be 
brought  into  view,  which  stretches  across  the  deep  muscles  and  the 
posterior  tibial  vessels  and  nerve.  This  deep  tendon  is  an  important 
guide  in  the  operation  of  tying  the  posterior  tibial  artery,  and  must 
be  divided  to  reach  it. 

■The  muscles  of  the  calf  are  plantar  flexors*  of  the  foot,  i.e.,  point 
the  toes,  the  gastrocnemius  and  plantaris,  in  addition,  flexing  the 
leg  upon  the  thigh ;  or,  when  taking  their  fixed  point  below  they 
may  act  upon  the  thigh.  They  are  supplied  by  the  internal 
popliteal  nerve,  a  separate  branch  passiiig  to  each  head  of  the 
gastrocnemius,  and  the  soleus  receives  an  additional  branch  from 
the  posterior  tibial  nerve. 

[The  plantaris  is  to  be  divided  and  the  soleus  cut  near  its  attach- 
ments to  the  tibia  and  fibula,  when  those  muscles  and  the  gastroc- 
nemius are  to  be  turned  down,  and  the  bursa  between  the  tendon 
and  the  os  calcis  noticed.  The  posterior  tibial  vessels  and  nerve, 
partially  covered  by  the  deep  layer  of  fascia,  will  now  be  exposed, 
and  beneath  them  the  deep  muscles  of  the  leg,  with  the  popliteus 
covered  by  its  fascia  above.] 

The  Popliteus  (Fig.  71,  L)  is  covered  by  a  strong  fascia  which 
is  mainly  derived  from  the  tendon  of  the  semi-membranosus,-  and 
upon  which  rest  the  lower  parts  of  the  popliteal  vessels  and  nerve. 
This  must  be  removed  to  expose  the  oblique  fibres  of  the  muscle, 
and  an  incision  must  be  made  through  the  capsule  of  the  knee 

*  The  terms  flexion  and  extension  as  applied  to  the  ankle  are  applied  in 
opposite  senses  by  different  anatomists,  and  it  is  hence  desirable  to  avoid  their 
use  altogether.    ''  Dorsal  flexion  "  and  "  plantar  flexion  "  are  self-explanatory. 


Fig.  70.— Superficial  dissection  of  the  back  of  the  leg  (from  Maclise's  Surgical 

Anatomy). 


A.  Tendon  of  gracilis. 

B.  Fascia  lata  of  thigh. 

C.  Semi-membranosus. 

D.  Semi-tendinosus. 

E.  Gastrocnemius. 

F.  Popliteal  artery. 

G.  Popliteal  vein. 

H.  Internal  Popliteal  nerve. 
I.  External  Popliteal  nerve, 
J.  Biceps. 

K.  Posterior  Tibial  nerve. 
L.  External  Saphenous  vein. 

Fig.  71. — Deep  dissection  of  the  back  of  the  leg  (Muclise). 
K.  Plantaris.  M.  Anterior  Tibial  artery, 

Popliteup, 


M.  Fascia  of  leg. 
N.  Internal  Saphenous  nerve 
O.  Posterior  Tibial  artery. 
P.  Soleus. 

Q.  Flexor  longus  digitorum. 
R.  Fle.xor  longns  pollicis. 
S.  Peroneus  longus. 
T.  Peroneus  brevis. 
U.  Internal  annular  ligament. 
V.  Tendo  Achillis. 
W.  Tibialis  posticus. 


N.  Peroneal  artery. 


[  Z'li  fiiir  p.  1  j'2. 
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immediatelj-  in  front  of  the  external  lateral  ligament,  if  it  be  desired 
at  this  stage  of  the  dissection  to  see  its  tendinous  origin.  The 
popHteus  arises  from  within  the  general  capsule  of  the  knee  (though 
outside  the  synovial  cavity)  by  a  round  tendon,  which  is  fixed  to 
the  anterior  extremity  of  the  popliteal  groove  on  the  outer  side  of 
the  external  tuberosity,  below  and  a  little  in  front  of  the  tubercle 
for  the  attachment  of  the  external  lateral  ligament.  The  tendon 
passes  beneath  the  long  external  lateral  ligament,  and  is  intimately 
connected  with  the  short  external  lateral  ligament.  It  occupies  the 
long  popKteal  groove  only  during  flexion,  but  occasionally  a  short 
extension  groove  is  foimd  upon  the  border  of  the  outer  condyle. 
It  grooves  the  external  semilunar  cartilage  and  runs  obliquely  over 
the  back  of  the  outer  tuberosity  of  the  tibia  just  above  the  superior 
tibio-fibular  joint,  sometimes  establishing  a  communication  between 
this  articulation  and  the  knee-joint  by  means  of  the  bui-sal  exten- 
sion of  the  synovial  membrane  of  the  knee  which  invests  it.  It  is 
inserted  into  nearly  the  whole  of  the  triangular  surface  on  the  back 
of  the  upper  part  of  the  tibia,  above  the  oblique  line. 

The  popliteus  is  a  flexor  of  the  leg  upon  the  thigh,  and  rotates 
the  tibia  inwards  dui-ing  flexion.  It  is  supposed  also  to  produce 
that  slight  rotation  inwards  of  the  tibia,  which  takes  place  at  the 
commencement  of  flexion  of  the  knee.  It  is  supplied  by  a  branch 
of  the  internal  popliteal  nerve,  which  winds  round  the  lower  border 
to  reach  the  anterior  surface  of  the  muscle. 

[The  deep  sub-soleal  or  intermuscular  layer  of  fascia  of  the  leo- 
bemg  removed,  the  posterior  tibial  vessels  and  nerve  are  to  be 
cleaned,  when  the  subjacent  muscles  will  be  found  in  the  following 
positions :— flexor  longus  digitorum  most  internally,  tibialis  posticus 
m  the  middle,  and  flexor  longus  hallucis  to  the  outer  side.] 

The  Flexor  Longus  Digitorum  (Fig.  72,  13)  is  a  penniform 
muscle  arisimj  from  the  posterior  sm'face  of  the  tibia  below  the 
oblique  line,  and  internally  to  the  attachment  of  the  tibialis  posticus 
(from  which  it  is  separated  by  an  indistinct  vertical  ridge  and  an 
mtermuscular  septum),  the  lower  fibres  of  the  muscle  reacliing  to 
within  three  mches  of  the  lower  end  of  the  tibia.  It  ends  in  a 
single  tendon,  which  crosses  to  the  outer  side  of  that  of  the  tibiaUs 
posticus  at  the  ankle,  and  passes  thi-ough  a  separate  division  of  the 
intei-nal  annular  ligament;  then  upon  the  inner  surface  of  the 
siistentaculum  tali  to  the  solo  of  the  foot,  where  it  will  be  seen 
Dreading  up  into  four  tendons,  which  give  origin  to  the  lumbiicales 
and  afterwards  perforate  the  tendons  of  the  short  flexor,  to  become 
inserted  into  the  ungual  phalanges  of  the  four  outer  toes.    In  the 
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Fig.  72. 


sole  it  will  1)6  found  to  be  reinforced  by  a  fibrous  slip  from  th<> 
tendon  of  the  flexor  longus  ballucis. 

The  Tibialis  Posticus  (Fig.  72,  15)  is  the  only  one  of  the 
deep  muscles  which  is  attached  to  both  bones  of  the  leg.  It  is 
covered  by  an  aponeui'osis,  which  forms  septa  between  it  and  the 

adjacent  muscles.     It  arises  from  the 
posterior  surface  of  the  tibia,  below  the 
oblique  line  and  externally  to  the  flexor 
longus  digitorum,  the  origin  extending 
to  within  two  inches  of  the  ankle ;  fi-om 
nearly  the  whole  length  of  the  inter- 
osseous membrane ;  from  the  whole  of 
the  internal  surface  of  the  fibvda  imme- 
diately behind  the  interosseous  line, 
and  fi-om  the  intermuscular  septa  on 
each  side.    The  fibres  end  in  a  single 
broad  tendon,  which  passes  beneath 
that  of  the  flexor  digitorum  at  the 
ankle,  and  then  to  its  inner  side,  run- 
ning in  a  groove  at  the  back  of  the 
internal  malleolus  and  in  the  most 
internal  division  of  the  annular  liga- 
ment to  the  sole  ;  where,  after  passing 

Fig.  72.— Arteries  of  the  back  of  the  leg  (from 
Bouamy  and  Beau). 

1.  Adductor  magnus. 

2.  Outer  head  of  gastrocnemius. 

3.  Inner  head  of  gastrocnemius. 

4.  Capsule  of  Imee-joint. 

5.  Semi-membranosus. 
0.  Inferior  external  articular  artery. 

7.  Inferior  internal  articular  artery. 

8.  Tendon  of  biceps. 

9.  Popliteus. 

10.  Popliteal  artery. 

11.  Posterior  tibial  artery. 

12.  Head  of  fibula. 

13.  Flexor  longus  digitoriuu." 

14.  Anterior  tibial  artery. 

15.  Tibialis  posticus. 
IB.  Peroneus  longus.       ,  „  , 

17.  Communicating  branch  with  peroneal 

18.  Peroneal  artery. 

19.  Teudou  of  tibialis  iiosticufi. 

20.  Flexor  longus  hallucis. 

21  Internal  annular  ligament. 

22  Tendon  of  flexor  longus  poUicis. 
23.  Calcanean  branch  of  posterior  tibial  artfli 
<M  External  annular  ligamput.  . 
25;  Anastomosis  on  thp  back  of  the  os  calcis. 
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over  the  deltoid  ligament  (above  the  sustentacixlmn  tali),  it  is 
attached  to  the  tuberositji-  of  the  scaphoid  bone  and  gives  slips  to  all 
the  other  bones  of  the  tarsus,  except  the  astragalus,  and  to  the  three 
middle  metatarsal  bones. 

The  Flexor  Longus  Hallucis  (Fig.  72,  30)  is  a  well-marked 
bipenniform  muscle,  arising  from  the  jjosterior  surface  of  the  fibula 
below  the  origin  of  the  soleus  to  within  an  inch  of  the  ankle ;  and 
also  fi'om  the  intermuscular  septa  between  it  and  the  peronei  muscles 
externally  and  the  tibialis  posticus  internally,  and  from  the  lower 
part  of  the  interosseous  membrane.  The  muscle  ends,  at  the  level 
of  the  ankle-joint,  in  a  tendon  which  lies  on  the  back  of  the  tibia  to 
the  outer  side  of  the  posterior  tibial  vessels  and  nerve ;  and,  passing 
thi'ough  a  separate  division  of  the  annular  ligament,  winds  to  the 
sole  of  the  foot  thi-ough  a  gi-oove  on  the  posterior  smiace  of  the 
astragalixs  and  beneath  the  sustentaculum  tali  to  reach  the  imgual 
phalanx  of  the  great  toe,  where  it  is  inserted.  Its  tendon  gives  a 
slip  to  that  of  the  flexor  longus  digitorum  in  the  sole. 

The  flexor  longus  hallucis  and  flexor  digitori,im  are  direct  flexors 
of  the  toes  and  plantar  flexors  of  the  foot.  The  tibialis  posticus  is 
also  a  plantar  flexor  and  an  adductor  of  the  foot,  thefii-st  movement 
taking  place  at  the  ankle-joint,  the  second  at  the  articulation  formed 
by  the  astragalus  with  the  calcaneum  and  scaphoid  (talo-calcaneo- 
scaphoid  joint),  and  helps  the  other  tendons  to  maintain  the  longitu- 
dinal arch  of  the  foot,  giving  powerful  support  to  the  keystone  (head 
of  the  astragalus).  The  flexor  longus  haUucis,  by  means  of  its 
accessory  sHp  to  the  flexor  cUgitorum,  aids  in  the  flexion  of  the  toes. 
The  three  muscles  are  supplied  by  the  posterior  tibial  nerve. 

The  Posterior  Tibial  Artery  (Fig.  72,  11)  is  the  direct  con- 
tmuation  of  the  po])liteal  artery,  and  begins  at  the  point  of  bifui'ca- 
tion  of  that  vessel,  which  is  usually  the  lower  border  of  the  popliteus 
muscle.  In  the  upper  part  of  its  coui'se  the  posterior  tibial  artery 
lies  between  the  superficial  and  deep  muscles  of  the  back  of  the  leg, 
but  below  the  oiigin  of  the  soleus  it  is  only  boimd  down  by  a  pro- 
longation of  the  intermuscular  layer  of  fascia,  and  lies  by  the  side 
of  the  tendo  Achillis.  It  rests  (in  the  position  for  dissection)  upon 
the  tibialis  posticus  for  two-thirds  of  its  length,  then  upon  the 
flexor  digitonun,  and  at  the  ankle  upon  the  tibia  between  the 
tendons  of  the  flexor  digitorum  and  flexor  longus  hallucis.  The 
vesse  afterwards  passes  thi'ough  a  special  canal  in  the  internal 
annular  bgament  to  the  interval  between  the  inner  malleolus  and 
the  heel,  where  it  divides  into  internal  and  external  plantar  arteries, 
ihe  postenor  tibial  ueiwe  is  in  a  close  relation  to  the  artery 
throughout,   lying  first  to  it^  inner  sidp  and  then  crogsjng 
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superficially  to  its  outer  side,  in  which  relation  it  continues  to  the 
foot.  The  artery  has  two  venai  comites,  which  join  those  of  the 
anterior  tibial  artery  to  form  the  popliteal  vein. 

The  Branches  (Figs.  72, 73)  of  the 
posterior  tibial  artery  are  (1)  pero- 
neal; (2)  muscular;  (3)  medullar^^ 
to  the  tibia ;  (4) communicating;  and 
(5)  internal  calcanean. 

I.  The  Peroneal    (Fig.    72,  i8), 
always   of    considerable  size  and 
sometimes   larger  than  the  pos- 
terior tibial,  comes  ofE  about  two 
inches  below  the  popliteus.    It  lies 
at  first  between  the  tibialis  posticus 
and   the   soleus,    but  afterwai-ds 
passes  into  the  fibres  of  the  flexor 
haUucis,  and  runs  close  to  the  inner 
border  of  the  fibtda  almost  as  far 
as  the  lower  end  of  that  bone.  In 
this  part  of  its  coui-se  it  gives  mm- 
cnlar  branches,  and  the  meduUarii 
artery  to  the  fibula,  which  has  a 
downward    direction;     i.e.,  runs 
from  the  knee- j  oint.  It  then  gives  a 

jijg,  73. — Anastomoses  of  tibial  arteries- 

Anterior  tibial  recurrent. 
Popliteal. 

Posterior  tibial,  giving  off  muscular 

and  medullary  branches. 
Anterior  tibial,  giving  ofE  posterior 
tibial  recurrent  and  superior  fibular 
before  piercing  interosseous  mem- 
brane and  anterior  tibial  afterwards. 

5.  Tibia. 

().  Fibula.  . 
7  Anastomosis  of  internal  maUeolar  oi 
anterior  tibial  with  posterior  inter- 
nal malleolar. 

8.  Peroneal. 

9.  Internal  calcanean. 
10.  Anterior  peroneal. 

II.  Internal  and  external  plantar. 
12.  Posterior  peroneal. 
14.  Communicating.  ,•,  ■  i 
16.  External  malleolar  of  anterior  iibu" 

joining  posterior  peroneal. 
18.  Astragalus. 
20.  External  calcanean. 
22.  Calcaneum. 
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good-sized  anierixyr  peroneal  branch,  through  the  interosseous  mem- 
brane, to  the  front  of  the  leg,  where  it  will  afterwards  be  dissected; 
and  is  joined  by  a  mmmuvimtrng  branch  from  the  posterior  tibial. 
Its  terminal  branch  is  the  ('■.rternul  ralraneun,  which  passes  over  the 
posterior  inferior  tibio-fibular  ligament  to  anastomose  with  the 
maUeolar  arteries  and  supply  the  outer  side  of  the  calcaueiun, 
there  joining  with  the  caleanean  branches  of  the  posterior  tibial 
and  with  the  external  plantar. 

2.  Muscular  branches  are  given  to  the  deep  muscles  and  also 
to  the  soleus.  The  highest  of  these  may  send  a  twig  to  join  the 
anastomosis  about  the  knee. 

3.  The  Medullar  ij  artery  to  the  tibia  is  of  large  size,  and  enters  the 
foramen  on  the  posterior  siu'face  of  that  bone;  it  arises  from  the  upper 
part  of  the  posterior  tibial,  and  has  a  dii-ection  from  the  knee-joint. 

4.  A  Cmnmunkatiiig  (17)  branch  runs  transversely  immediately 
above  the  ankle  to  join  the  peroneal  artery  or  its  posterior  terminal 
branch. 

6.  The  Internal  Caleanean  (23)  is  a  branch  of  variable  size,  and 
may  be  replaced  by  two  or  more  separate  arteries.  It  arises  from 
the  posterior  tibial  beneath  the  internal  annular  Hgament,  piercing 
the  latter  to  supply  the  inner  side  of  the  os  calcis  with  the  adjacent 
structui-es  and  the  integument,  and  to  anastomose  with  the  caleanean 
branches  of  the  peroneal  and  external  plantar. 

The  Anterior  Tibial  Artery  (Pig.  73,  4)  is  seen  just  before 
it  pierces  the  interosseous  membrane  to  reach  the  front  of  the  leg. 
It  gives  off  two  branches  while  in  this  position  :  the  posterior  tiUul 
recurrent,  which  rims  upward  over  the  head  of  the  fibula,  to  anas- 
tomose with  the  inferior  external  articular  ;  and  the  superior  fibular 
which  winds  around  the  neck  of  the  fibula  to  anastomose  with  the 
anterior  tibial  recurrent. 

The  Posterior  Tibial  Nerve  (Fig.  74,  19)  in  the  continuation 
ot  the  mternal  popliteal  trmik,  and  passes  with  the  artery  beneath 
the  soleus,  to  lie  on  the  deep  muscles  of  the  back  of  the  leo-  It  ig 
placed  at  first  to  the  inner  side  of  the  posterior  tibial  arte'ry,  but 
crosses  that  vessel  m  the  upper  part  and  lies  to  its  outer  side  at  the 
ankle,  and  in  the  same  division  of  the  annular  ligament.  The  nerve 
divides  near  the  joint  into  internal  and  external  plantar  branches 
and  If  the  division  takes  place  above  the  inner  malleolus,  the 
nerves  arc  usually  found  on  either  side  of  the  artery 

The  posterior  tibial  nerve  gives  muscular  branches  to  the  tibialis 
posticus  flexor  longus  digitorum,  flexor  longus  hallucis,  and  soleus, 
and  smaU  branches  to  the  vessels,  bones,  and  interosseous  mem- 
biane;  finally,  near  the  ankle,  it  sends  oif  a  cutaneous  cakanco.^ 
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Fig.  74. 


plantar  nerve  (20),  wHcli  pierces  the  internal  annular  ligament  and 
fascia  at  tlie  inner  side  of  the  tendo  Achillis,  and  may  be  traced  to 
tlie  skin  of  the  heel  and  sole. 

Parts  behind  and  helo^  the  Inner  Malleolus  (Fig.  75). 
Although  the  several  parts  behind  the  internal  malleolus  are  only 

continuations  of  those  which  have  been 
already  dissected,  especial  notice  should 
be  taken  of  them  in  this  part  of  their 
course,  as  theii-  relations  are  important. 

A  portion  of  the  skin  on  the  inner 
side  of  the  heel  and  sole  is  to  be 
reflected  if  necessary,  so  as  to  expose 
the  whole  breadth  of  the  internal  an- 
nular ligament,  which  is  a  thickened 
portion  of  the  deep  fascia  of  the  leg 
stretching  fi'om  the  inner  malleolus  to 
the  OS  calcis,  and  giving  origin  by  its 
lower  border  to  the  abductor  hallucis. 

The  divisions  in  the  anmilar  ligament 
are  foiu-  in  number,  and  are  occupied 
as  follows,  at  the  level  of  the  ankle. 
In  the  fii-st  and  innermost  division  is  the 

Fig.  74. — Deep  dissection  of  the  back  of  the 
leg  (from  Hiisclifeld  and  Leveille). 

1.  Popliteal  artery. 

2.  Great  sciatic  uerve. 

3.  Adductor  magiius. 

4.  Biceps. 

5.  Superior  internal  articular  artery. 

6.  External  popliteal  nerve. 

7.  Gastrocnemius  (cut). 

8.  Anterior  tibial  artei-y. 

9.  Tendon  of  semi-membranosus. 

10.  Peroneus  lougus. 

11.  Sural  arteries  and  nerves. 

12.  Peroneal  artery. 

13.  Internal  popliteal  nerve. 

14.  Tibialis  posticus. 

15.  Portion  of  soleus. 

16.  Peroneus  brevis. 

17.  Popliteus. 

18.  Flexor  longus  liallucis. 

19.  Posterior  tibial  nerve. 

20.  Calcanean branch  of  postenortibialnervc. 

21.  Posterior  tibial  artery. 

22.  Tendo  Achillis. 

23.  Flexor  longus  digitorum. 
25.  Tendon  of  tibialis  posticus. 
27.  Plantar  nerves. 
29.  Pliuitivr  arteries. 
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Fig.  75. 


tibialis  posticus  ;  in  the  second  the  tendon  of  the  flexor  longus 
digitorum  ;  in  the  third  the  posterior  tibial  vessels  and  nerve ;  and  in 
the  fourth  and  most  external 
the  tendon  of  the  flexor  longus 
haUucis.  Below  the  mal- 
leolus (Fig.  75),  the  tibialis 
posticus  tendon  is  highest,  and 
crosses  the  internal  lateral  liga- 
ment of  the  ankle  above  the 
sustentaculum  tali  to  reach  the 
tubercle  of  the  scaphoid;  the 
flexor  longus  digitonim,  next 
in  order,  lams  over  the  outer 
siu-face  of  the  sustentaculum 
tali  (but  rarel_y  grooves  it)  before 

disappearing  beneath  the  sole;  lastly,  the  flexor  longus  hallucis 
runs  m  a  groove  behind  the  asti-agalus  and  beneath  the  susten- 
taculum tab.  The  order  then  of  these  three  tendons  is  here  the 
same  W  above  downwards  as  it  was  from  within  outwards  at  the 
back  of  the  ankle.  The  plantar  vessels  and  nerves  are  superficial 
to  the  flexor  longus  hallucis  tendon  as  they  approach  the  sole. 
Each  of  the  tendons  is  lubricated  by  a  distinct  spaovial  membrane. 

The  Sole  or  the  Foot. 
[The  foot  being  raised  on  a  block  so  that  the  sole  may  be  fully 
exposed,  an  incision  is  to  be  made  down  its  centre  from  tiie  heel  to 
the  bases  of  the  toes,  the  knife  being  carried  at  once  down  to  the 
gbstenmg  plantar  fascia  through  the  thick  lobulated  faT  which  is 
a  ways  found  beneath  the  skin  in  this  region.  A  transve7selncision 
at  the  roots  of  the  toes  wiU  allow  the  skha  and  fat  tfbe  reflected  to 
eachside  If  the  knife  is  kept  close  to  the  fascia  and  pa -aUel  to  its 
fibres.    Near  the  toes  care  must  be  taken  of  the  div^s  ons  o  thf 

S2?aV;Tfho f ^r^'  ^PP--  between  them 

f^ffiwvT^        T  ^  ^^^^e  of  the  first  and  the  outer  side  of 

but  no  n        Y^''^^^'^'^'^       f'^^cia  further  back  than  l£  others 

Fig.  75.-Relation  of  p,u  fcs  l,ehiml  and  below  the  inner  malleolus  (from 
HirHchfeld  and  Leveille).  l^om 

1,  1.  Tibialis  poHticus.  a  a   ■n>i„  , 

2.  Tendo  AchilliK  t'      ^T^P^'  '""^uh  diKilorum. 
8.  Tibialis  anticus.                              s  tibial  artery. 

m,    ,     ,       ,   ,  -t^OHtenor  tibial  nerve. 

^Tl,e  tendon  of  the  fle.or  longns  hallnciH  is  too  deeply  placed  to  be  sbou  n  in 
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In  the  description  the  terms  superficial,  deep,  &c.,  necessai-ily 
refer  to  the  position  of  the  parts  as  seen  in  the  dissection,  and  not  to 
that  which  they  would  hold  if  the  body  were  in  the  upright  position. 

The  Plantar  Fascia  (Fig.  79,  2)  closely  resembles  the  fascia  of 
the  palm,  and  is  divisible  into  three  portions.  The  central,  which  is 
the  strongest,  is  attached  to  the  under  surf  ace  of  the  gi-eat  tuberosity 
of  the  OS  calcis,  but,  as  it  passes  forwards,  expands  to  nearly  the 
entire  width  of  the  foot.  It  splits  into  five  portions  opposite  the 
heads  of  the  metatarsal  bones,  and  at  tliis  point  distmct  transverse 
fibres  will  be  seen  passing  across  the  foot,  beneath  the  longitudinal 
fibres.  The  five  processes  are  attached  to  the  sides  of  the  proximal 
phalanx,  and  to  the  sheath  of  the  flexor  tendons  of  each  toe,  and 
between  them  pass  the  several  digital  vessels  and  nerves. 

A  superficial  transverse  lujament,  like  the  fascia  of  Gerdy  m  the 
hand,  may  be  seen  in  the  skin  of  the  web  of  the  toes,  passing  over 
the  digital  vessels  and  nerves,  and  becoming  continuous  with  the 
fascia  of  the  toes  and  dorsum  of  the  foot. 

The  central  portion  of  the  fascia  gives  origin  to  muscular  fibres 
by  its  deep  surface,  and  also  by  two  intermuscular  septa,  which 
wiU  subsequently  be  seen  on  each  side  of  the  flexor  brevis  digitorum. 
The  lateral  portions  of  the  plantar  fascia  are  much  thmner  than 
that  in  the  centre,  and  mainly  cover  the  muscles  of  the  great  and 
little  toes  on  the  inner  and  outer  sides  of  the  foot,  but  there  is  u 
strong  band  on  the  outer  side  running  fi-om  the  outer  tubercle  of 
the  calcaneum  to  the  base  of  the  fifth  metatarsal  bone. 


■pig,  76.— The  front  of  the  leg  (from  Madise's  Surgical  Anatomy). 

A.  Tibialis  anticus.  E.  Fibula, 

a.  Its  tendon.             .  F.  Peroneus  longus. 

B  Extensor  longus  digitorum.  G.  Peroneus  brevis. 

,  •  Tf7tp,,^onR  °  K.  Extensor  brevis  digitorum. 

C;  Extensor  longus  polUois.  L.  Anterior  Tibial  artery  and  nerv 
c.  Its  tendon. 

Fig.  77.— Superficial  dissection  of  the  sole  of  the  foot  (Maclise). 

K    n  1  H.  Flexor  brevis  pollicis. 

A.  Calcaneum.  1  ■    i„ . 

"  ™    .  ,„  r,-„,.;,,  I.  Lumbricales. 

IbduotoSimi  digiti.  L.  External  PlanUr  artei-y 

^  ^'^^^^L.  M.  L=    Plantar    artery  and 

F.  Flexor  longus  digitorum.  nerve. 

G.  Flexor  longus  pollicis. 

p;g_  78.— Deep  dissection  of  the  sole  of  the  toot  (Maclise). 

H.  Metatlal  bone  of  great  toe.  L.  gxtenm^^^^^^^^^ 


Fig.  78. 

[■/'')  /(tec  p,  UiO. 
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[The  central  portion  of  the  fascia  is  to  be  cut  across  about  two 
niches  from  the  heel  and  may  then  be  turned  down  over  the  toes 
without  injunng  the  digital  nerves,  when  the  flexor  brevis  cHgitorum 
will  be  exposed  m  part,  and 
the  intermuscular  septa  on  each 


side  may  be  seen.  The  lateral 
portions  of  the  fascia  are  to  be 
removed,  and  the  abductor  hal- 
lucis  and  abductor  minimi  digiti 
cleaned.] 

The  First  Layer  of  Muscles 

consists  of  the  flexor  brevis 
digitorum  in  the  middle,  the 
abducior  hallucis  to  the  inner 
side,  and  the  abductor  minimi 
digiti  to  the  outer  side. 

The   Flexor  Brevis  Digi- 
torum (Fig.  80,  ii)  arises  ivom. 
the  anterior  border  of  the  inner 
tuberosity  of  the  os  calcis;  from 
the  plantar  fascia  covering  it 
(which  has  therefore  been  left 
undistui'bed) ;  and  fi-om  the  in- 
termuscular septa  on  each  side. 
It  divides  into  four  tendons, 
which  pass  into  tendinous  sheaths 
on  the  under  sui'faces  of  the  four 
smaller  toes,  and  are  perforated 
by  the  tendons  of  the  long  flexor 
as  in  the  hand  (p.  74)  ;  and  are 
inserted,  each  by  two  slips,  into 
the  sides  of  the  second  pha- 
langes.    The    tendon    to  the 
little  toe  is  often  a  mere  thread. 


Fig.  79. 


Fig.  79.-Superficial  nerves  of  the^s^le  of  the  foot  (from  Hirschfeld  and 


1.  1.  Cutaneous  plantar  brauchea  of 

posterior  tibial  nerve. 

2.  Plantar  fascia. 

3.  Cutaneous   branch   of  extenial 

plantar  nerve. 

4.  External  plantar  nervo. 
o-  Its  deep  division. 

0.  Its  «uperlicial  division. 
Abductor  hallucis. 
It. 


10 

11. 
12. 

i;!. 
ir>. 


8.  Abductor  minimi  digiti. 

9.  Flo.xor  brevis  digitorum. 
D>g;ta    branches    of  external 

plantar  nerve 

O       f  thelumbr,<.ales  muscles. 
IJipUl  branches  of  internal  plan- 

tar  nerve. 
Flexor  brevis  halliuM's. 
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The  sheaths  of  the  tendons  resemble  those  of  the  hand,  but  are 
smaUer  Beginning  over  the  heads  of  the  metatarsal  bones,  each 
sheath  is  joined  by  a  process  of  plantar  fascia,  and  then  extends  to 
the  base  of  the  terminal  phalanx  "^'^^^^  -  ~te 


■  Fig.  80. 


The  sheath  is  strong  opposite 
the  shaft  of  each  phalanx  (/fVya- 
mmtam  vagiiiale),  but  thinner 
over  the  joints,  so  as  not  to 
impede   their  motion ;  and, 
when  divided,  will  be  found  to 
be  lined  by  a  synovial  mem- 
brane which  is  reflected  over 
the  tendens.     Small  elastic 
bands  {vrncula  vasciilosa)  con- 
nect each  tendon  of  the  flexor 
brevis  with  the  front  o£  the 
first  phalanx,  as  in  the  hand. 

The    Abductor  Hallucis 
(Fig.  80,  7)  arises  horn  the  in- 
ternal annular  ligament ;  fi-om 
the  inner  tuberosity  on  the 
under  surface  of  the  os  calcis 
(internal  to  the  origin  of  the 
flexor  brevis  digitorvim) ;  from 
the   plantar   fascia  and  the 
intermuscidar  septum  between 
it  and  the  flexor  brevis  digi- 
torum ;  and  from  the  fascia  on 
the  inner  side  of  the  foot.  The 
muscle  ends  in  a  broad  tendon 
which  is  joined  by  the  inner 
head  of  the  flexor  brevis  hal- 
lucis, and  is  i,>serte<I  into  the 


Fig.  80.-Superficial  dissection  of  the  sole  of 

Greater  tuberosity  of  os  calcis.  H- 
Lesser  tuberosity  of  os  calcis.  -i^- 
Calcaneaa  branch   of  posterior 

tibial  artery.  _ 
Abductcn-  minimi  digiti. 
Plantar  fascia. 
External  plantar  artery. 
Abductor  hallucis. 
Flexor  brevis  nunmu  digiti. 
9  Internal  plantar  artery. 
10.  Arch  between  plantar  arteries  (not 
constant). 


1. 
2. 

3. 

4. 
5. 
C. 
7. 
8. 


13. 
14. 
15. 
16. 
17. 

18. 
19 


the  foot  (from  Bonamy  and  Beau 

Flexor  brevis  digitorum. 
Third  tendon  of  flexor  longu 

digitorum. 
Flexor  longus  hallucis. 
Luinbricalis  of  3rd  space. 
Flexor  brevis  hallucis. 
Disital  artery  of  3rd  space. 
Digital  branch  from  dorsal  arte 
of  foot. 
,  Sheath  of  tendons. 
.  Digital  artery  of  Ist  space  (from 
dorsal  artery  of  foot). 
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inner  side  of  the  base  of  the  first  phalanx  of  the  great  toe,  and 
by  a  fibrous  expansion  into  the  inner  side  of  the  long  extensor 
tendon  of  the  same  toe. 

The  Abductor  Minimi  Digiti  (Fig.  80,  4)  arises  fi-om  the  outer 
and  inner  tuberosities  of  the  os  calcis  in  front  of  the  flexor  breyis 
digitorum;  from  the  plantar  fascia  and  intermuscular  septum; 
and  from  the  fascia  of  the  outer  border  of  the  foot  as  far  forward 
as  the  base  of  the  fifth  metatarsal  bone.  Its  tendon  is  rnsfirted 
into  the  outer  side  of  the  base  of  the  fii-st  phalanx  of  the  little 
toe.* 

The  actions  of  the  superficial  muscles  of  the  foot  are  partly 
indicated  by  their  names,  but  it  should  be  remarked  that  abduction 
and  adduction  are  fi-om  and  to  the  median  plane  of  the  foot  and  not 
of  the  body.  The  abductors  are  also  flexors  of  the  toes  with  which 
they  are  connected,  and  the  whole  of  the  plantar  muscles  aid  in 
mamtaining  the  longitudinal  arch  of  the  foot. 

The  flexor  brevis  digitorum  and  abductor  hallucis  are  suppUed  by 
the  niternal  plantar  nerve ;  the  abductor  minimi  digiti  by  the 
external  plantar  nerve. 

[To  bring  the  deeper  parts  into  view,  the  best  way  will  be  to 
remove  with  the  saw  a  thin  slice  of  the  os  calcis,  including  the 
attachments  of  the  superficial  muscles,  when,  if  the  attachment  of 
tfie  abductor  hallucis  to  the  internal  annular  ligament  be  divided, 
they  can  be  turned  forwards,  and  the  plantar  nerves  and  vessels 
will  be  seen.  I 

The  Plantar  Arteries  (Pig.  81),  internal  and  external,  are  the 
terminal  branches  of  the  posterior  tibial,  and  enter  the  foot  beneath 
the  abductor  hallucis  and  in  close  relation  with  the  plantar  nerves 
i-he  internal  plantar  artery,  which  is  the  smaller  of  the  two  is 
accompanied  by  the  large  internal  plantar  nerve,  the  large  external 
plantar  artery  going  with  the  smaller  external  nerve.  Both  vessels 
are  accompanied  by  vence  comites. 

The  Internal  plantar  artery  (7)  is  usually  of  smaU  size,  and  runs 
iorward  m  the  fascial  septum  between  the  abductor  hallucis  and 
flexor  brevLs  digitorum  to  the  great  toe,  where  it  anastomoses  with 
the  intemal  and  commimicating  branches  of  the  dorsal  artery  of 
the  foot.  If  well  injected  it  may  sometimes  be  traced  with  the 
nerve  to  the  third  interosseous  space,  joining  the  digital  branches 
to  the  three  inner  toes. 

The  Ea:ternal  plantar  artery  (4)  runs  obliquely  outwards  across  the 

M  2 
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foot  between  the  flexor  brevis  digitorum  and  the  accessonuB  muscle, 
and  ttmiing  round  tbe  outer  border  of  the  latter,  courses  inwards 
beneath  the  digital  tendons  towards  the  great  toe,  where  it  wiU  be 

subsequently  traced,  joining  the 


Fig.  81. 


communicating  branch  of  the 
dorsal  artery  of  the  foot  and 
completing  the  deep  i)lantar 
arch.  It  is  accompanied  by  the 
external  plantar  nerve  (which 
also  gives  a  deep  branch  across 
the  foot)  and  supplies  the  ad- 
jacent muscles,  giving  a  branch 
to  the  outer  side  of  the  foot  to 
anastomose  with  the  external 
calcanean  branch  of  the  pero- 
neal artery. 

The  Plantar  Nerves  (Fig.  82). 
internal  and  external,  are  the 
branches  of  the  posterior  tibial 
nerve;  their  relation  to  the 
arteries  has  been  mentioned. 

The  Internal  plantar  nerve  (5) 
is  the  larger  of  the  two,  and, 
after  supplyii^g  smaU  cutaneous 
twigs  to  the  sole  and  muscular 
branches  to  the  abductor  hal- 
lncis and  flexor  brevis  digitorum, 
gives  off  a  digital  branch  to  the 
Siner  side  of  the  great  toe,  and 
breaks  up  into  three  other  digital 
branches,  which  lie  between  the 
plantar  fascia  and  the  tendons 
of  the  flexor  brevis  digitorum ; 


Fig.  81. — Deep  dissection  of  the  sole 

1.  Os  calcis. 

2.  Ligamentum  longmn  plantoe. 

3.  Posterior  tibial  artery. 

4.  External  pliuitar  artery. 

5.  Tendon  of  flexor  longus  hallucis. 

6.  Tendon  oF  peroneus  longus. 

7.  Internal  plantar  artery. 

8  Base  ot  .'ith  metatarsal  bone. 
9.  Tendon  of  tibialis  posticus. 
10.  Plantar  arch. 


of  the  foot  (from  Bonamy  and  Beau). 
11.  Prolongation  ot  tendon  of  tibialis 
posticus. 

12  Digital  artery.  ,    ,  1 

13.  Communicating  branch  of  dorsal 

artery  of  foot. 
14  Plantar  interosseous  of  2nd  space, 
is'  Dorsal  interosseous  of  2nd  space, 
ic!  Tendon  of  flexor  longus  digito- 

17.  Tendon  of  flexor  longus  hallncis. 
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each  of  these  bifiu'cates  at  the  roots  of  the  toes,  and  they  thus 
supply  the  outer  side  of  the  great  toe,  both  sides  of  the  second  and 
third  toes,  and  the  inner  half  of  the  fourth  toe.  The  fii'st  digital 
branch  also  supplies  the  flexor  brevis  hallucis,  the  second  supplies 
the  fii'st  lumbrical,  and  the  fourth  is  jouied  by  a  twig  from 
the  external  plantar  nerve. 

The  External  pjlantur  nerve  (3) 
crosses  the  foot  with  and  in  fi'ont 
of  the  external  plantar  artery, 
giving  branches  to  the  abductor 
minimi  digiti  and  accessorius  in 
its  coui'se.  At  the  outer  border 
of  the  accessorius  it  divides  into 
superficial  and  deep  portions; 
the  deej)  accompanies  the  arterj', 
and  will  be  seen  in  a  later  dis- 
section. The  superficial  portion 
gives  cutaneous  branches  to  the 
outer  part  of  the  sole,  and 
divides  into  two  digital  branches, 
one  to  the  outer  side  of  the  little 
toe, — and  fi-om  this  commonlj'- 
are  derived  branches  to  the 
flexor  brevis  minimi  digiti  and 
the  interossei  of  the  fourth  space ; 
the  other  bifiu'cating  to  supply 
the  contiguous  sides  of  the  Uttlo 
and  fourth  toes,  and  to  communi- 
cate with  the  internal  i^lantar. 

A  slender  branch  of  com- 
munication between  the  internal 
and  external  plantar  nerves 
may  sometimes  be  found. 

It  may  be  noticed  that  the 


Fig.  82.-Deep  nerves  of  the  sole  of  the  foot  (from  Hirschfekl  aiul  Loveillc) 


1.  Internal  annular  ligament. 

2.  Flexor  brevis  digitoruni  (cut). 

3.  External  plantar  nerve. 

4.  External  plantar  artery. 

5.  Internal  ])Iantar  nerve. 

6.  Abductor  minimi  tligiti. 

7.  Internal  plantar  artery. 

8.  Accessorius  muscle. 

9.  Abductor  hallucis. 


10. 
11. 
12. 
13. 


Flexor  longus  digitoruni. 
Flexor  longus  luillucis. 
Flexor  brevis  minimi  digiti. 
Digital    brandies    of  internal 
plantar  nerve. 
I'l.  Digital    branches    of  oxternal 
plantar  nerve. 

15.  Flexor  brevis  halhicis. 

16.  One  of  the  lumbri<^ales. 
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nerves  of  the  solo  of  the  foot  closely  resemble  those  of  the  palm  of 
the  hand  in  their  distribution,  the  interuid  plantar  corresponding 
to  the  median,  and  the  external  plantar  to  the  ulnar  nerve. 

The  Second  Layer  of  Muscles  includes  the  tendons  of  the 
Eexor  lono-us  digitorum  and  Hexor  longus  haUucis,  with  the 
accessorius"  and  the  lumbricales,  all  of  which  should  now  be 

cleaned.  , 
The  tendon  of  the  Flexor  Longus  Digitorum  (Ing.  bi,  loj 
runs  upon  the  inner  surface  of  the  sustentaculum  tali  to  the  inner 
side  of  the  vessels  and  nerves,  and  crosses  beneath  these  and  super- 
ficial to  the  tendon  of  the  flexor  longus  haUucis  to  reach  the  centre 
of  the  foot,  where  the  fibres  of  the  accessorius  are  attached  to  its 
deep  surface;  a  small  slip  from  the  flexor  longus  hallucis  tendon 
ioining  it  at  a  somewhat  higher  level.    It  then  divides  into  foui- 
tendons,  which  give  origin  to  the  lumbricales  muscles  and  pass 
beneath  the  digital  nerves  to  the  four  small  toes,  where  they  enter 
the  digital  sheaths,  lying  beneath  the  tendons  of  the  short  flexor 
Each  deep  tendon  then  passes  through  the  slit  in  the  superficial 
tendon  as  in  the  hand,  and  is  inserted  into  the  base  of  the  thii'd  or 

terminal  phalanx.  c  „ 

The  Accessorius  (Pig.  82,  8)  arises  fi-om  the  under  surface  of 
the  OS  calcis  by  two  heads,  between  which  is  seen  the  long  plantar 
ligament.  The  inner  head,  which  is  fleshy  and  the  larger  of  the 
two,  is  attached  to  the  concave  hue  separating  the  mfenor  from  the 
internal  surf  ace  of  the  calcaneum ;  the  outer  head  which  is  ten- 
dinous, is  attached  to  the  bone  in  f  lont  of  the  outer  tuberosity  and 
to  the  long  plantar  ligament.  The  muscle  is  inserted  into  the  deep 
surface  and  outer  border  of  the  flexor  longus  digitorum,  ^f  ^^^'^^ 
slips  to  the  tendons  connected  with  the  second,  third,  and  fouith 

'°The  Lumbricales  (Fig.  82,  i6)  are  four  small  muscles,  which 
are  so  named  from  their  fancied  resemblance  to  earth-woinis  They 
arise  fi-om  the  tendons  of  the  flexor  longus  digitorum,  the  most 
:;ernal  from  one,  and  the  rest  ^wo  tendons  each  and 
the  inner  sides  of  the  four  small  toes  to  reach  tl^-r  doi.al  a.pe  te. 
where  they  are  inserted  into  the  corresponding  sides  of  the  ba.e..  o 
L  proximal  phalanges,  seldom  joining  the  extensor  tendons  a.  m 

*^Thrrt/o.  of  the  accessorius  is  essentially  to  supplement  the 
lono-  flexor  and  to  flex  the  toes  when  the  flexor  longus  is  relaxed  by 
the  elevation  of  the  heel  in  plantar  flexion,  ^^-^f^^'^^ 
bring  the  Hue  of  traction  of  the  flexor  tendons  mto  the  centre 
oHhe  foot  is  probably  of  very  trifling  service.    The  degenerate 
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Ivimbricales  of  the  foot  are  less  important  tlian  those  in  the  hand, 
and  their  function  is  usually  Limited  to  slight  flexion  and  tibial 
adduction  of  the  proximal  phalanges.  The  accessorius  and  the 
three  outer  lumbricales  are  supplied  by  the  external  plantar  nerve  ; 
and  the  inner  lumbrical  by  the  internal  plantar. 

The  tendon  of  the  Flexor  Longus  Hallucis  (Fig.  82,  ii), 
after  lying  in  the  groove  behind  the  astragalus  and  below  the 
sustentaculum  tali  of  the  os  calcis,  runs  forward  to  the  great  toe, 
under  cover  of  the  plantar  vessels  and  nerves,  and  is  crossed  su23er- 
ficiaUy  by  the  tendon  of  the  flexor  digitorum,  to  which  it  gives  a 
slip  of  reinforcement.  It  then  lies  between  the  two  heads  of  the 
flexor  brevis  hallucis,  and  the  two  sesamoid  bones  with  their  con- 
necting ligament  form  a  deep  channel  for  it ;  finally  it  runs  in  the 
sheath  formed  by  the  ligameutum  vaginale  luitil  its  insertion  into 
the  base  of  the  terminal  phalanx  of  the  great  toe. 

The  action  of  the  muscle  is  to  flex  the  great  toe,  to  assist  in  the 
plantar  flexion  of  the  ankle,  and  to  maintain  the  longitudinal  arch 
of  the  foot. 

[The  long  tendons  and  the  accessorius  muscle  are  to  be  cut 
about  the  middle  of  the  foot  and  tiirned  down,  when  the  muscles 
of  the  third  layer  are  to  be  cleaned.  In  doing  this  the  external 
plantar  vessels  and  nerve  will  be  more  fully,  but  not  yet  completely, 
exposed.] 

The  Third  Layer  of  Muscles  consists  of  the  flexor  brevis  hal- 
lucis, adductor  obliquus  hallucis,  flexor  brevis  minimi  digiti,  and 
adductor  transversus  hallucis. 

The  Flexor  Brevis  Hallucis  (Fig.  83,  7)  (irises  by  a  narrow 
tendinous  origin  from  the  inner  side  of  the  cuboid,  and  from  the 
prolongation  of  the  tendon  of  the  tibialis  posticus  to  the  external 
and  middle  cuneiform  bones.  Its  fibres  form  two  heads,  which 
diverge  from  each  other  near  the  head  of  the  metatarsal  bone,  to 
be  inserted  into  opposite  sides  of  the  base  of  the  first  phalanx  of 
the  great  toe  with  the  ab.luctor  and  adductors  respectively.  Each 
head  has  developed  in  its  tendon  a  largo  sesamoid  bone,  which 
enters  into  the  formation  of  the  metatarso-phalangeal  joint.  Tlio 
tendon  of  the  long  flexor  lies  between  the  two  heads  of  this  muscle. 
The  sesamoid  bones  in  the  tendon  form  the  anterior  resting  point 
or  pier  of  the  inner  s'do  of  tlio  plantar  arch. 

The  Adductor  Obliquus  Hallucis  (Fig.  S3,  11)  arises  from  the 
bases  of  the  second,  third,  and  fourth  metatarsal  bones,  and  from 
the  long  plantar  ligament  where  it  bridges  over  the  peroneus  longus 
t«ndon.  It  is  inserted  into  the  outer  side  of  the  base  of  the  first 
phalanx  of  the  great  too,  with  the  outer  head  of  the  ihxov  brevis. 
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The  Adductor  Transversus  Hallucis  (Tl•an^s versus  pedis) 
(Fig.  83,  lo)  is  of  variable  size,  and  consists  of  three  or  foiu'  small 
bundles,  which  arise  from  the  plantar  transverse  metatarsal  liga- 
ment over  the  heads  of  the  three  or  four  outer  metatarsal  bones,  and 
separate  the  tendons  and  nerves  from  the  interossei  and  yessels.  It 
is  inserted  into  the  outer  side  of  the  first  jDhalanx  of  the  great  toe, 

with  the  adductor  obliquus  and 
part  of  the  flexor  brevis  hallucis. 

Actions. — The  flexor  brevis, 
abductor,  and  adductores  hal- 
lucis act  together  in  flexing  the 
jiroximal  jihalanx  of  the  great 
toe  ;  the  adductors  draw  the  toe 
towards  the  middle  line  of  the 
foot,  the  abductor  in  the  oppo- 
site direction.  All  help  to  main- 
tain the  plantar  arch.  The 
flexor  brevis  hallucis  is  supplied 
by  the  internal  plantar  nerve, 
the  other  muscles  by  the  external 
plantar  nerve. 

The  Flexor  Brevis  Minimi 
Digiti  (Fig.  83,  8)  arises  from 
the  under  surface  of  the  pro- 
jecting base  of  the  fifth  meta- 
tarsal bone  and  from  the  sheath 
of  the  peroneus  lougus,  and  is 
inserted  into  the  outer  side  of 
the  base  of  the  first  phalanx  of 
the  little  toe  with  the  abductor. 

[The  adductors  and  flexor 
brevis  hallucis  are  to  be  cut 
near  their  origins  and  turned 
down,  after  which  the  plantar 
arch  of  the  external  plantar 


Fig.  83. — Deep  muscles  of  the 

1.  Sheath  of  flexor  longus  hallucis. 

2.  Os  caloiR. 

3.  Sheath  of  flexor  longus  digitorum. 

4.  Ligamentum  longum  plantte. 

5.  Sheath  of  tibialis  posticus. 

6.  Tendon  of  peroneus  longus. 

7.  Flexor  brevis  halluci(S' 

8.  Flexor  brevis  rainin'ii  digiti. 


sole  of  the  foot  (from  Sappey). 
9.  Tendon  of  abductor  hallucis. 
\Q.  Adductor  transversus  hallucis. 

11.  Adductor  obliquus  hallucis. 

12.  Tendon  of  flexor  brevis  digitorum 

to  Ith  toe. 

13.  Tendon  of  flexor  longus  hallucis. 

14.  Tendon  of  flexor  longus  digitormn 

to  4th  toe. 


THE  EXTERNAL  PLANTAR  ARTERY. 


1G9 


nrterr,  with  the  accomiianying  nerve,  is  to  be  fully  traced  out, 
and  the  lower  asjiect  of  the  interossei  may  be  defined.] 


turning 


The  External  Plantar  Artery  (Fig.  81,  4)  after 
around  the  accessorius  mu.scle  takes  a  deep  coiirse  beneath  the 
flexor  tendons  of  the  lesser  toes, 


the  adductor  obliquus,  the  flexor 
brevis  pollicis,  but  superficial  to 
the  interosseous  muscles,  to  the 
base  of  the  metatarsal  bone  of 
the  great  toe.  This  deep  portion 
of  the  artery  has  been  called  the 
plantar  arch,  and  is  joined  by 
the  communicating  branch  of  the 
dorsalis  i:)edis  artery,  which 
enter.s  the  sole  between  the  first 
and  second  metatarsal  bones. 

Branches. — Small  recurrent 
twigs  pass  backward  from  the 
concavity  of  the  arch  to  supply 
the  tarsus.  Three  smaM  poster  I  ar 
perforating!  arteries,  given  off 
by  the  plantar  arch,  pierce  the 
intervals  behind  the  origins  of 
the  2nd,  3rd  and  4th  dorsal 
interosseous  muscles,  and  anas- 
tomose with  the  interosseous 
arteries  on  the  dorsum  of  the 
foot.  Four  diijital  arteries  arise 
from  the  anterior  part  of  the 
arch ;  the  outer  one  goes  to  the 
outer  side  of  the  little  toe,  the 
others  bifm^cate  to  supply  the 
adjacent   sides  of  four  inner 
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Fig.  84.— Deep  dissection  of  tlie  solo  of  the  foot  (from  Hirsclifeld  and  Leveille). 


1.  Internal  plantar  nerve. 

2.  Abductor  minimi  digiti. 
a.  Abductor  lialluciH. 

4.  Extermil  plantar  nerve, 
fi.  Its  deep  division, 
(i.  Accessorius  muscle. 

7.  Digital  branches  of  internal  plan- 

tar nerve. 

8.  Tendon  of  peroneus  longus. 


9.  Flexor  brevis  hallucis. 

10.  Superficial  division  of  external 

plantar  nerve. 

11.  Adductor  transversus  hallucis. 

12.  Plexor  brevis  minimi  digiti. 
l;t.  Adductor  obliquus  hallucis. 
14.  Interosseous  muscles. 

16.  Two  outer  lumbricales. 
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toes,  and,  at  the  point  of  bifurcation,  send  anterior  perforaiinij 
arteries  to  the  dorsum  of  the  foot.  The  digital  arteries  run  on  the 
sides  of  the  toes  with  the  digital  nerves,  and  anastomose  in  the 
pulp  of  the  terminal  phalanges. 

The  cnmmiinicating  Iran'ch  of  the  dorsalis  pedis  artery  (13)  enters 
the  sole  between  the  heads  of  the  first  dorsal  interosseous  muscle, 
and  besides  completing  the  plantar  arch,  gives  off  an  inner  branch, 
which  runs  beneath  the  long  flexor  tendon  to  supply  the  inner  side 
of  the  great  toe,  and  an  outer  branch  which  bifui-cates  to  supply 
the  adjacent  sides  of  the  great  and  next  toe,  all  anastomosing  with 
the  corresponding  dorsal  branches  of  the  dorsalis  pedis. 

The  External  Plantar  Nerve  (Pig.  84,  5)-— The  deep  portion 
of  the  nerve  accompanies  the  artery  beneath  the  adductor  obliquus 
hallucis,  in  which  it  ends.  It  gives  small  branches  to  the  adductor 
transversus  hallucis,  to  the  thi-ee  outer  lumbricals,  and  to  all  the 
interosseous  muscles,  except  those  of  the  fourth  interosseous  space 
which  are  supplied  by  the  superficial  portion. 

The  Fourth  Layer  of  Muscles  consists  of  the  plantar  mter- 
ossei,  which  wiU  be  better  seen  when  the  dorsal  interossei  are 
dissected. 

Front  of  the  Leg  and  Foot. 

TThe  skin  remaining  on  the  front  and  outer  side  of  the  leg  and  on 
the  back  of  the  foot  is  to  be  removed,  and  the  superficial  vems  and 
nerves  dissected  out  of  the  superficial  fascia,  after  which  the  deep 
fascia  should  be  cleaned.] 

The  Superficial  Veins  form  an  arch  across  the  dorsiuu  of  the 
foot  ending  in  the  internal  and  external  saphenous  vems  on 
opposite  sides.  The  internal  saphenous  vein  is  to  be  traced  from  the 
inner  side  of  the  dorsal  arch  upwards  in  front  of  the  internal 
malleolus  to  the  posterior  part  of  the  inner  side  of  the  knee,  ihe 
external  saphenous  vein  passes  from  the  outer  side  of  the  aixn 
behind  the  external  malleolus  to  the  middle  of  the  back  of  the  leg. 

Cutaneous  Nerves.-On  the  outer  side  of  the  leg  are  a  few 
cutaneous  branches  from  the  external  popliteal  nerve;  and  on  tne 
inner  side  from  the  lonij  sajihenous.  _ 

The  Musculo-Cutaneous  Nerve  (Fig.  8(5,  13)  pierces  the  deep 
fascia  about  the  lower  third  of  the  outer  side  of  the  fi-ont  of  the  le  , 
and  iust  before  or  after  doing  so  divides  into  two  portions,  lie 
internal  division  (15)  gives  branches  to  the  inner  side  of  the  ank^ 
and  foot,  thou  to  the  inner  side  of  the  great  too,  the  outer  side  01 
the  second,  and  the  inner  side  of  the  third  too:  frequently  also 
oiving  a  .''mall  branch  to  join  the  anterior  tibial  nerve  between 
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the  first  and  second  toes.  The  oater  division  (17)  supplies  the 
outer  side  of  the  third  toe,  both  sides  of  the  fourth,  and  the  inner 
side  of  the  fifth  toe,  and  gives  a  communicating-  branch  to  the 
external  saphenous  nerve.  In  some  cases  its  area  of  distribution  is 
encroached  upon  by  the  latter. 

The  External  Saphenous  Nerve  (Fig.  86,  21)  winds  around 
the  external  malleolus  from  the  back  of  the  leg,  and  is  distributed 
to  the  outer  side  of  the  little  toe,  or  occasionally  to  both  sides  of  the 
little  toe  and  half  the  next,  joining  the  musculo-ciitaneous  nerve. 

The  Anterior  Tibial  Nerve  (Fig.  86,  16)  runs  beneath  the 
annular  ligament  and  to  the  outer  side  of  the  dorsaUs  pedis  artery, 
after  giving  off  an  urtlculuf  branch  to  the  ankle,  and  an  cxkrnal 
branch  beneath  the  extensor  brevis  digitorum  to  supply  it  and  the 
tarsal  and  tarso -metatarsal  articulations;  it  often  presents  a  pseudo- 
ganglionic  enlargement  due  to  tliickening  of  its  sheath.  The 
teriiiinaJ  branch  receives  a  branch  of  communication  from  the  inner 
di  vision  of  the  musculo-cutaneous,  and  is  then  prolonged  upon  the 
first  dorsal  interosseous  muscle  ;  it  ends  by  bifurcation  into  two 
digital  branches  to  the  adjacent  sides  of  the  first  and  second  toes, 
sometimes  also  supplying  the  first  and  second  dorsal  interossei. 

The  Internal  Saphenous  Nerve  Hes  in  front  of  the  internal 
malleolus  with  the  internal  saphenous  vein,  which  it  accompanies. 
It  may  be  traced  along  the  inner  side  of  the  foot,  as  far  as  the  ball 
of  the  great  toe. 

The  Fascia  of  the  Leg  is  dense  and  white,  and  is  attached  to 
the  subcutaneous  sm-face  of  the  tibia  on  the  inner  side  and  to  the 
anterior  and  posterior  external  borders  of  the  fibula  on  the  outer 
side,  forming  intermuscular  septa  between  the  peronei  longus  and 
brevis  and  the  adjacent  muscles.  It  gives  origin  to  muscular 
fibres  at  the  upper  part  of  the  leg,  where  it  should  therefore  bo 
allowed  to  remain  undisturbed ;  but  the  rest  shoidd  be  removed, 
except  a  thickened  band  over  the  ankle  joint,  the  (interior  annular 
lii/amcnt  (Fig.  76).  The  anterior  annular  ligament  consists  of  two 
parts,  one  passing  from  the  tibia  to  the  fibula,  and  having  a  separate 
compartment  lined  with  a  synovial  sheath  for  the  tibialis  anticus 
tendon,  while  the  rest  of  the  structures  pass  beneath  it;  the  other 
being  attached  externally  to  the  upper  surface  of  the  os  calcis  in 
front  of  the  calcaneo-astragalar  interosseous  ligament,  and  reaching 
internally,  by  two  more  or  loss  distinct  bands,  the  inner  malleolus 
and  the  inner  row  of  tarsal  bones.  This  latter  portion  has  tbree 
compartments  lined  by  synovial  sheaths,  for  (1)  the  tibialis  anticus, 
(2)  extensor  longus  hallucis,  and  (Ij)  extensor  longus  digitorum  and 
peroneus  tertius ;  the  anterior  tibial  vessels  and  nerve  pass  beneath 
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the  ligament,  and  are  crossed  superficially  by  tlie  tendon  of  the 
extensor  lougus  hallucis.  A  similar  hand  between  the  external 
malleolus  and  the  outer  sui-face  of  the  calcaneum  is  called  the 
external  annular  ligament,  and  encloses  the  tendons  of  the  peroneus 

longus  and  brevis  at  first  in  a  single 
Fig.  85.  sheath  which,  afterwards,  is  divided 

into  two  on  reaching  the  peroneal 
tubercle. 

The  internal  annular  //(/ams)?*  passing 
from  the  inner  malleolus  to  the  cal- 
caneum has  been  described  (p.  158). 


[After  defining  the  anterior  annular 


ligament,  the  fascia  is  to  be  taken  from 
the  muscles  on  the  fi'ont  of  the  leg, 
and  the  latter,  together  with  their 
tendons  on  the  dorsum  of  the  foot,  as 
well  as  the  vessels  and  nerves,  are 
to  be  cleaned.] 

The  Extensor  Muscles  (Fig.  85) 

are  the  tibialis  auticus  on  the  inner 
side;  the  extensor  longus  digitomm 
with  the  peroneus  tertius  on  the  outer 
side  ;  and  between  the  two,  the  exten- 
sor longus  hallucis,  appearing  below 
the  middle  of  the  leg. 

The  Tibialis  Auticus  (Fig.  85,  3) 
arises  from  the  upper  two-thu-ds  of 
the  outer  surface  of  the  shaft  of  the 
tibia  and  from  its  outer  tuberosity : 
from  the  inner  half  of  the  interosseous 
ligament  for  the  same  distance ;  fi-om 
the  fascia  covering  the  muscle,  and 
from  a  septum  prolonged  between  it 


Fj„  85.— Muscles  of  the  front  of  the  leg  (from  Wilson). 


1.  Quadriceps  extensor  inserted  into 
the  patella. 
Subcutaneous  surface  of  the  tibia. 
Tibialis  auticus. 
Extensor  longus  digitoruni. 
Extensor  longus  hallucis. 
Peroneus  tertius. 

7.  Peroneus  longus. 

8.  Peroneus  brevis. 


9  9.  Borders  of  the  soleus  muscle. 

10!  Part  of  the  inner  belly  of  the  gas- 
trocnemius. 

11  Extensor  brevis  digitomm;  the 
tendon  in  front  of  the  figure 
is  that  of  the  peroneus  tertnis ; 
that  behind  it,  the  peroneus 
brevis. 
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and  the  extensor  longus  digitonim.  The  fibres  end  in  a  broad  tendon, 
which  becomes  narrower  near  the  ankle  and  passes  thi'ough  the  most 
internal  division  of  the  anterior  annular  ligament,  to  be  inserted  into 
the  imder-siirface  of  the  internal  cuneiform  bone  and  the  base  of 
the  metatarsal  bone  of  the  great  toe.  Just  before  its  insertion  it 
grooves  the  inner  side  of  the  internal  cuneiform  bone.  The  tibialis 
anticus  is  a  dorsal  flexor  of  the  foot  at  the  ankle-joint,  and  an 
adductor  at  the  talo-calcaneo-scaphoid  joint.  It  is  supplied  by  the 
anterior  tibial  nerve. 

The  Extensor  Longus  Digitorum  (Fig.  85,  4)  arises  from  the 
ui^per  three-fourths  of  the  anterior  surface  of  the  fibula  and  for 
about  an  inch  from  the  adjacent  part  of  the  interosseous  membrane; 
fi-om  the  outer  tubero.sity  of  the  tibia  close  to  the  tibialis  anticus; 
from  the  fascia  upon  the  upper  part  of  the  muscle,  and  from,  the 
inter-musciUar  septa  on  either  side.  The  muscular  fibres  extend 
nearly  as  low  as  the  annular  ligament,  through  the  outer  division 
of  which  the  tendon  passes,  and  at  once  divides  into  fom-  to  the 
foui'  smaller  toes.  The  insertion  of  the  extensor  into  the  toes  is 
similar  to  that  of  the  extensor  of  the  fingers,  but  on  a  smaller  scale. 
Each  tendon  forms  an  expansion  on  the  back  of  the  first  j^halanx, 
and  is  there  joined  by  the  tendons  of  the  corresponding  interossei 
muscles  (but  seldom  by  the  lumbricales),  and  in  the  case  of  the 
second,  thii-d,  and  fom-th  toes,  by  a  tendon  of  the  extensor  brevis 
digitorum;  it  is  then  continued  forwards,  and  divides  into  three 
parts,  the  central  portion  going  to  the  second  phalanx  and  the 
lateral  stronger  pieces  to  the  third  phalanx.  The  action  of  the 
extensor  longus  digitorum  is  to  draw  up  the  foot  at  the  ankle 
(dorsal  flexion)  and  to  extend  the  four  outer  toes,  chiefly  at  the 
metatarso-phalangeal  joints;  the  interossei  being  the  principal 
extensors  of  the  middle  and  ungual  phalanges. 

The  Peroneus  Tertius  (Fig.  80,  6)  is  often  a  part  of  the  extensor 
longus  digitorum.  It  arises,  below  the  extensor,  from  the  lower 
fourth  of  the  anterior  sui'face  of  the  fibula;  slightly  from  the 
interosseous  membrane ;  and  from  the  septum  between  it  and  the 
peroneus  brevis.  Its  tendon  passes  through  the  same  division  of 
the  annular  ligament  as  the  extensor  longus  digitorum,  and  is 
inserted  into  the  upper  surface  of  the  base  of  the  fifth  metatarsal 
bone,  close  to  the  inter-metatarsal  joint.  Its  action  is  to  assist  the 
extensor  digitorum  as  a  dorsal  flexor,  and  to  abduct  the  foot  at  the 
talo-calcaneo-scaphoid  joint. 

The  Extensor  Longus  Hallucis  vel  Proprius  (Fig.  85  5) 
appears  between  the  tibialis  anticus  and  the  extensor  digitorim^  in 
the  lower  thu-d  of  the  log.    It  arises  from  Ihe  mi.ldlo  two-fourth. 
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of  the  anterior  surface  of  the  fibula,  internally  to  the  extensor 
longus  digitorum  ;  and  from  the  adjacent  part  of  th>' interosseous 
membrane.  Its  tendon  passes  beneath  the  annular  ligament  and, 
crossing  the  anterior  tibial  vessels  and  nerve  and  the  insertion  of 
the  innermost  tendon  of  the  extensor  brevis  digitorum,  is  ivseried 
into  the  base  of  the  terminal  phalanx  of  the  great  toe.  This  muscle 
is  an  extensor  of  the  great  toe,  and  a  dorsal  flexor  of  the  ankle. 

The  Extensor  Brevis  Digitorum  (Fig.  85,  ii)  is  the  only 
muscle  of  the  dorsum  of  the  foot.  It  arises  from  the  upper  surface 
of  tbe  greater  process  of  the  os  calcis ;  from  the  interosseous  cal- 
caneo-asti-agaluid  ligament;  and  fi'om  the  lower  border  of  the 
anterior  annular  ligament.  It  ends  in  fom-  tendons,  the  tha-ee 
outer  passing  obliquely  across  the  foot  to  be  ixstrted  into  the 
second,  third,  and  fourth  toes,  joining  the  general  expansion  of  the 
extensor  tendons ;  the  innermgst  slip  passing  to  a  separate  attach- 
ment into  tbe  base  of  the  proximal  phalanx  of  the  great  toe,  after 
crossing  over  the  dorsal  artery  of  the  foot. 

The  innermost  portion  of  the  muscle  is  a  short  extensor  of  the 
great  toe,  acting  with  tbe  long  extensor  upon  the  proximal  phalanx, 
and  assisting  slightly  in  adduction  at  the  metatarso-phalangeal 
joint.  The  remaining  segment  extends  the  second,  third,  and 
fourth  toes,  supplementing  the  long  extensor  more  essentially 
when  this  muscle  is  relaxed  during  dorsal  flexion. 

The  five  muscles  last  described  are  all  supplied  by  the  anterior 

tibial  nerve.  .  ,  i, 

The  Anterior  Tibial  Artery  (Fig.  76,  L)  is  a  branch  of  the 
popliteal,  and  reaches  the  front  of  the  leg  by  piercing  the  inter- 
osseous membrane  between  the  two  heads  of  the  tibialis  posticus, 
and  below  the  popliteus.  Its  direction  is  from  a  pomt  midway 
between  the  inner  tuberosity  of  the  tibia  and  the  head  of  the  fibula 
to  the  centre  of  the  instep.  It  lies  at  first  upon  the  interosseous 
membrane  between  the  tibiaUs  anticus  and  extensor  longus  digi- 
torum, and  then  between  the  tibialis  anticus  and  extensor  propnus 
haUucis  ;  in  the  lower  part  of  the  leg  it  winds  on  to  the  tibia  and 
becomes  superficial  above  the  ankle-joint.  It  passes  beneath  the 
annular  ligament,  and  is  crossed  by  the  extensor  longus  hallucis 
near  the  level  of  the  joint.  Its  continuation  upon  the  foot  is 
known  under  the  name  of  dorsalis  pedis. 

It  is  accompanied  by  two  vence  comites ;  the  antenor  tibial  nervr 
runs  to  its  outer  side  as  far  as  about  the  middle  third  of  the  leg. 
then  lies  in  front  of  it,  but  again  gets  to  its  outer  side  in  the  lower 
thii'd.  A  small  lymphatic  gland  is  sonietmies  found  close  to  the 
artery  about  the  middle  of  the  leg. 


THE  DORSALIS  PEDIS  ARTERY. 
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Branches  of  the  anteiior  tibial  artery  in  front  of  the  leg  : — 

The  anterior  tibial  Jiccurreiit  arises  as  soon  as  the  artery  reaches 
the  front  of  the  leg,  and  winds  through  the  fibres  of  the  tibialis 
anticiis  or  extensor  longus  digitorum  to  the  front  of  the  knee,  to 
anastomose  with  the  articular  arteries. 

Muscular  branches  to  the  adjacent  muscles  arise  at  various  points. 

The  Mulhdlar  arteries,  internal  and  external,  the  latter  being  the 
larger  and  more  constant,  pass  beneath  the  tendons  to  the  malleoli, 
in  the  neighbourhood  of  which  they  are  distributed.  The  external 
anastomoses  with  the  anterior  and  jjosterior  jDeroneal  arteries,  and 
with  the  tarsal  branch  of  the  dorsalis  i)edis ;  the  iiiternul  with  the 
internal  calcanean  of  the  posterior  tibial  artery. 

Two  small  branches  are  iisually  to  be  found  arising  fz'om  the 
artery  before  it  pierces  the  interosseous  membrane,  the  posterior 
tibial  recurrent,  passing  over  the  back  of  the  head  of  the  fibula, 
and  the  superior  fibular,  passing  outwards  over  the  neck  of  the 
bone  (p.  157). 

The  Anterior  Peroneal  branch  of  the  peroneal  artery  (p.  156) 
appears  between  the  tibia  and  fibula  thi-ough  an  opening  in  the 
lower  part  of  the  interosseous  membrane,  running  ujion  the  anterior 
inferior  tibio-fibular  ligameut  and  beneath  the  peroneus  tertius  to 
supply  the  outer  malleolus,  and  to  anastomose  with  the  external 
malleolar  and  tarsal  arteries.  The  inferior  tibio-fibular  joiut  thus 
separates  the  anterior  and  posterior  peroneal  arteries. 

The  Dorsalis  Pedis  Artery  (Fig.  86,  12)  is  the  continuation  of 
the  anterior  tibial  from  the  ankle-joint  to  the  base  of  the  1st  meta- 
tarsal bone,  opposite  which  it  divides  into  the  communicating  branch 
to  the  sole  of  the  foot  and  the  dorsal  artery  of  the  great  toe.  Its 
direction  is  fi-om  the  centre  of  the  instep  to  the  first  interosseous 
space,  and  it  lies  at  first  superficially  between  the  tendons  of  the 
extensor  propriushallucis  and  the  extensor  longus  digitorum,  but  is 
crossed  near  the  point  of  bifurcation  by  the  innermost  tendon  of  the 
extensor  brevis  digitorum.  It  lies  upon  the  astragalus,  scaphoid, 
and  midrlle  cuneiform  bones,  and  their  dorsal  ligaments,  and  has 
the  anterior  tibial  nerve  to  its  outer  side.  Two  venm  comites 
accompany  the  vessel. 

Branches  of  the  dorsalis  i)edis  artery. 

A  few  small  unnamed  tarsal  branches  spring  from  the  inner  side 
of  the  vessel  and  anastomose  with  the  internnl  plantar.  The  Tarsal 
arUrg  arises  from  the  outer  .side  of  the  vessel  immediately  below 
the  annular  ligament,  and  crosses  the  foot  beneath  the  extensor 
brcivis  digitorum  to  anastomose  with  the  arteries  about  the  external 
malleolus. 
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The  Metatarsal  artery  arises  lower  than  the  preceding  aud  near 
the  bases  of  the  metatarsal  boues.  It  also  runs  outwards  beneath 
the  extensor  brevis  digitorum,  and  gives  off  three  interoaaeout 
branches  to  the  outer  spaces.  These  run  forward  upon  the  dorsal 
interossei  muscles,  and  bifm-cate  at  the  roots  of  the  toes  to  supply 
the  adjacent  sides  of  two  toes  each,  the  outer  one  giving  off  a 
branch  also  to  the  outer  side  of  the  little  toe.  The  anterior  and 
posterior  perforating  arteries,  derived  from  the  plantar  arch  and  its 
digital  branches,  join  these  interosseous  arteries  near  their  origins 
and  points  of  bifui-cation. 

The  Communicatiwj  branch  passes  between  the  heads  of  the  first 
dorsal  interosseous  muscle  to  the  sole  of  the  foot,  where  it  joins  the 
plantar  arch  (p.  170). 

The  Dorsalis  halluds  rmis  forward  upon  the  great  toe  and,  alter 
giving  a  branch  which  passes  to  its  inner  side  beneath  the  Ion- 
extensor  tendon,  bifurcates  to  supply  the  adjacent  sides  of  the  fir.st 

and  second  toes.  ■.     p  .  v 

The  Anterior  Tibial  Nerve  (Kg.  86,  4)  is  a  branch  ot  the 
external  popHteal  nerve ;  it  runs  obUquely  around  the  outer  side 
of  the  neck  of  the  fibula  in  the  fibres  of  the  peroneus  longus,  and 
reaches  the  anterior  tibial  artery  by  piercing  the  extensor  longus 
di-itorum  It  lies'  to  the  outer  side  of  the  artery  m  the  upper  part 
of°the  leg,  but  in  fi'ont  of  it  about  the  middle,  and  reaches  its  outer 
side  agaSl  at  the  ankle.  Its  muscular  relations  are  the  same  as 
those  of  the  artery,  with  which  it  passes  tmder  the  annular  hga- 
ment  In  the  leg  it  supplies  the  four  extensor  muscles,  and  as 
soon  as  it  enters  the  foot  gives  a  filament  to  the  ankle-joint  and 
divides  into  two  branches.  The  outer  hvanch  (19)  is  distributed  to 
the  extensor  brevis  digitorum  and  the  articulations  of  the  tarsal 
and  tarso-metatarsal  joints,  having  a  pseudo-gaugliform  thickening 
of  its  sheath;  the  mner  branch  (16)  Ues  to  the  outer  side  of  the 
dorsal  artery,  supplies  rarely  the  1st  dorsal  interosseous  muscle  and 
becoming  cutaneous  is  distributed  to  the  adjacent  sides  of  the 
great  and  second  toes. 

[The  peroneal  muscles  are  to  be  exposed  on  the  outer  side  of  the 
leg  by  removing  the  fascia  covering  them,  when  a  strong  inter- 
muscular septum  will  be  found  on  each  side  attached  to  the  fibula, 
separating  them  from  the  muscles  of  the  front  and  back  of  the  leg 
A  portion  of  the  fascia  is  to  be  left  below  the  malleolus  to  form  an 
external  annular  ligament.] 

The  Peroneus  Longus  (Fig.  So,  7)  anSes  slightly  from  the 
outer  tuberosity  of  the  tibia  ;  from  the  head  and  upper  two-thn: 
of  the  outer  surface  of  the  fibula,  its  origin  in  the  middle  thir 
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lying  behind  that  of  the  peroneus  brevis  and  overlapping  it ;  from 
the  intermuscular  septum  on  each  side ;  and  from  the  fascia  cover- 
ing it.  It  ends  in  a  strong  tendon,  which  lies  superficial  to  that 
of  the  peroneus  brevis  and  runs  behind  the  external  malleolus  and 
under  the  external  annular  ligament ;  it  then  passes  in  a  separate 
sheath  of  fascia  along  the  outer  side 
of  the  OS  calcis  behind  the  peroneal 
tubercle  to  reach  the  cuboid  bone, 
around  which  it  turns  to  the  sole  of 
the  foot.    In  the  sole  the  tendon  runs 

at  first  over  a  facet  beneath  the  outer 

border  of  the  ridge  of  the  cuboid,  then 

lies  in  the  groove  of  the  cuboid  bone 

and  in  an  osseo-fibrous  sheath ;  it  is 

inserted  into  the  lower  part  of  the  outer 

side  of  the  base  of  the  first  metatarsal 

bone,  and  into  the  adjacent  part  of  the 

internal  cuneiform.    The  sheath  of  the 

tendon  is  fonned  superficially  by  fibres 

of  the  long  plantar  ligament,  and  is 

Kned  with  a  bursal  membrane.  The 

tendon  has  a  sesamoid  cartilage  or  bone 

developed  in  its  fibres  where  it  turns 

round  the  border  of  the  cuboid  bone. 


Fig.  86.— Deep  dissection  of  the  front  of  the 
leg  (from  Hirschfeld  and  Leveille). 
External  popliteal  nerve. 
Anterior  tibial  artery. 
Musculo-ciitaneous  nerve. 
Anterior  tibial  nerve. 
Peroneus  longus. 
Tibialis  anticus. 
Extensor  longus  digitorum. 
Anterior  annular  ligament. 
Peroneus  bi-evis. 

Tendon  of  extensor  proprius  halluois. 
Extensor  proprius  halluois. 
Dorsal  artery  of  foot. 
Point  at  which  musculo-cutaneous  nerve 

pierces  the  fascia  and  divides. 
Tendon  of  tibialis  anticus. 
Internal  branch  of  musculo-cutaneous 
nene. 

Cutaneous  branch  of  anterior  tibial  nerve 
External  branch  of  musculo-cutaneous 
nerve. 

Deep  brand]  of  anterior  tibial  norvo. 
E.xlemal  saplieiions  nerve. 
Extensor  biev.'s  dig'toriuu. 
I. 
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The  Peroneus  Brevis  (Fig.  85,  8)  lies  beiieatli  the  peroiieus 
longus,  and  arises  from  the  lower  two-thirds  of  the  outer  surface  of 
the^fibula,  its  upper  part  being  in  front  of  the  lower  part  of  the 
origin  of  the  peroneus  longus ;  and  from  the  intermuscular  septa 
on 'each  side.  It  rests  upon  the  lower  part  of  the  fibula,  and  its 
tendon  winds  behind  the  external  malleolus,  where  it  is  lodged  m  a 
groove  beneath  the  tendon  of  the  peroneus  longus.  It  then  runs 
along  the  outer  side  of  the  os  calcis  in  a  sheath  of  fascia  in  front  of 
the  lono-  tendon  and  peroneal  tubercle,  and  is  inserted  into  the  most 
prominent  part  of  the  tuberosity  at  the  base  of  the  fifth  metatarsal 

bone.  ■  .  . -L 

The  peronei  act  as  plantar  flexors  of  the  foot,  i.e.,  they  pomt  the 
toes.  Both  muscles,  birt  especially  the  peroneus  longus,  abduct  the 
foot  at  the  talo-calcaneo-scaphoid  joint,  and  the  peroneus  longus  ni 
addition  fonns  an  important  diagonal  tie  for  the  longitudinal  arch 
of  the  foot.  Both  are  supplied  by  the  musculo-cutaneous  nerve. 
The  synovial  membrane  under  the  annular  Ugament  is  common  to 
the  two  peronei,  but  it  divides  into  two  parts  as  the  tendons 
approach  the  peroneal  tubercle  of  the  calcaneum. 

The  External  Popliteal  Nerve  (Fig.  86,  i)  is  to  be  followed 
along  the  inner  border  of  the  biceps  tendon  into  the  fibres  of  the 
peroneus  longus,  to  which  point  it  was  ti-aced  in  the  dissection  of 
the  popliteal  space.  It  gives  off  an  externa  paieUar  cutaneous 
branch  to  the  outer  side  of  the  knee-joint  before  entering  the 
muscle,  and  afterwards  a  recurrent  articular  branch,  which  pierces 
the  extensor  longus  digitorum  to  reach  the  upper  part  of  the  tibiahs 
anticus  and  the  fi'ont  of  the  knee.  In  then  divides  into  anter.or 
tibial  U),  and  musculo-cutaneous  (3)  nerves. 

The  Musculo-cutaneous  Nerve  gives  branches  to  the  peroneus 
longus  and  peroneus  brevis,  and  then  appears  between  the  peroneus 
longus  and  extensor  longus  digitorum,  finally  becoming  cutaneous 
by  piercing  the  fascia  in  the  lower  third  of  the  leg. 

[The  tendons  on  the  back  of  the  foot  ai;e  to  be  divided  or  held 
aside,  and  the  transversus  pedis  in  the  sole  is  to  be  removed  t.. 
permit  a  clear  view  of  all  the  mterossei.] 

Beneath  the  transversus  pedis  will  be  found  the  plantar  transrcr.^^ 
liaament  of  the  metatarsus,  from  which  its  fibres  arise,  and  over 
which  the' digital  vessels  and  nerves  pass.  It  connects  the  heart, 
of  the  metatarsal  bones  together,  and  crosses  beneath  (on  tJio 
plantar  side  of)  the  tendons  of  the  iiiterossei  muscles.  The  dorsal 
transverse  ligaments,  much  weaker  than  the  last,  jom  the  dorsal 
aspect  of  the  heads  of  the  metatarsal  bones,  and  between  the  two 
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ligaments  pass  the  tendons  of  the  interossei  as  in  the  hand  (see 
p.^79). 

The  Interosseous  Muscles  are  seven  in  number,  viz.,  four  dorsal 
and  three  plantar,  the  former  being  between  the  bones,  while  the 
latter  He  rather  on  theii-  under  surfaces.  The  dorsal  are  bipenni- 
form  muscles,  and  are  seen  on  both  surfaces  of  the  foot ;  the  plantar 
ai-e  seen  only  on  the  sole. 

The  four  dorsal  interossei  (Fig.  87)  arise  from  the  adjacent  sides 
of  the  metatarsal  bones  in  nearly  the  whole  length  of  their  shafts, 


Fig.  87. 


88. 


and  are  inserted  into  the  bases  of  the  first  ],halangoH  in  such  a 
Planner  as  to  abduct  from  an  imaginary  lino  prolonged  through 
the  second  metatar.sal  bone  (instead  of  the  third  as  in  the  hnnd) 
and  into  the  exten.sor  tendon  over  the  proximal  phalanx  Thus 
the  1st  IS  m.sertedinto  the side  of  the  first  phalanx  of  the 
Becond_toe^  the  oiUer  side  of  the  first  phalanx  of  the 

>'ig.  87.— The  dorsal  interosHeous  muscles  of  the  foot  r,T  T  f!™  v\    Tl,o  « 

refer  to  the  seven  synovial  n,embnuuls.     '^^^  "^"'""^ 


Fig.  86.— The  plantar  interosseous  musoles  (.T.  T.  Ornv) 
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second  toe  ■  the  3rd  nnd  4tli  into  the  outer  sides  of  the  third  and 
foLLTth  toes.  A  portion  of  the  4th  is  very  conspicuous  m  the 
dissection  of  the  sole.  » 

The  three  phtrdar  i>derossei  (Fig.  88)  arise  from  the  inner  sides  of 
the  tHrd  fourth,  and  fifth  metatarsal  bones,  and  are  n,  verted  mto 
the  correspondiDg  sides  of  the  first  phalanges  of  the  same  toes  and 
into  the  extensor  tendons.  They  thus  act  as  adductors  towards  the 
second  toe.  The  principal  uses  of  both  dorsal  and  plantar  mterossei 
are  however,  as  in  the  hand,  to  flex  the  proximal  and  extend  the 
middle  and  ungual  phalanges.  They  are  supj^led  hj  the  deep 
branch  of  the  external  plantar  nerve,  except  those  m  the  foui-th 
space,  which  receive  a  branch  from  the  superficial  part  of  the 
nerve. 

The  Knee- Joint. 
The  knee  is  an  example  of  a  modified  gingljmius  or  hinge-joint. 
The  hinge  movement  between  the  femur  and  the  tibia  takes  place 
around  a  shifting  transverse  axis  through  the  femoral  condyle, 
and  is  complicated,  at  the  end  of  extension  and  at  the  ^eg-- 
flexion,  by  a  slight  rotation  around  a  vertical  axis  passing  through 
thJmildle  of  the  outer  facet  of  the  tibia.    During  Aexion,  the 
relaxation  of  the  ligaments  permits  also  movements  of  pronation 
and  supination  of  the  leg  around  a  vertical  axis  passing  through 
the  inner  tubercle  of  the  tibial  spine.    Its  synovial  membrane  .s 
the  most  extensive  in  the  body. 

The  knee-joint  has  in  front  the  patella  and  l^g;--^;-\i;f 

with  the  expansion  of  the  extensor  muscles  and  the  fascial  band. 

Intexiat  and  external  patellar  ligaments)  which  help  to  form  . 

cluk     BeMnd  are  the  popliteal  --^f\r\''"TT  J  Z 

Tanches,  some  lymphatic  glands    -^h  ^^^^^  t 

articular  artery  runs  between  the  exter.  al  semi-lunai  caitila.e 
the  external  lateral  ligaments.  _         -u  cpmi-ten- 

The  knee  is  flexed  by  the  biceps, 
dinosus  gracilis,  sartorius,  popliteus,  gastrocnemius,  and  plantaiu. 
irs^i;-'«^  by  the  quadriceps  extensor.    PronaUon  is  fected  > 
leml-membranosus,  semi-te.dinosus   graciUs.  sartonus  and 
popliteus ;  and  supination  by  the  biceps  only. 
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The  ligaments  of  the  knee  may  conveniently  be  divided  into 
extra-  and  intra-articular. 

The  Extra-articular  Ligaments  are  posterior  and  lateral. 

The  Anterior  Ligaments  (Fig.  89)  are  represented  by  th.e  pateUa 
and  the  lii/anieidiimpatellce.  in  the  middle,  with  the  expansions  of  the 
vasti  and  the  patellar  ligaments  on  either  side.  The  external  patellar 
lUjami'rit  is  a  process  of  the  ilio-tibial  band  attached  to  the  outer 
border  of  the  bone  below  the  vastus  externus  and  to  the  ligamentum 
pateUte,  while  the  internal  patellar  lif/ament,  derived  from  the 
internal  intermuscular  septum  and  inner  tuberos'ty  of  the  femiu', 
is  similarly  connected  on  the  inner  side.  Some  deep  supplementary 
fibres  may  also  pass  from  the  tuberosities  of  tbe  tibia  to  either  side 
of  the  patella,  and  it  should  be  noted  that  the  patellar  attachment 
of  the  vastus  internus  extends  lower  than  that  of  the  vastus 
externus.  Between  the  ligamentum  patellfB  and  the  upper  part 
of  the  tubercle  of  the  tibia  is  a  bursa  {bursa  sah-patellaris),  wbich 
must  not  be  confounded  with  the  proper  barsa  patellai  in  front  of 
the  bone. 

[To  see  the  remaining  external  ligaments,  the  pojditeal  vessels 
and  nerves  and  the  remains  of  the  gastrocnemius  and  plautaris  must 
be  removed.  The  tendons  of  the  biceps,  semi-membranosus  and 
popliteus  are  to  be  traced  out  fully,  and  should  be  carefully  pre- 
served, but  cut  short.  The  internal  lateral  ligament  will  be"  found 
to  be  incorporated  with  the  capsule,  the  external  is  beneath  the 
tendon  of  the  biceps  and  external  patellar  ligament,  and  is  not 
seen  until  these  have  been  divided.] 

The  Posterior  Ligament  (Fig.  90,  8)  (ligament\im  posticum 
Winslowii)  is  a  flat  band,  attached  above  the  condjdes  of  the  femur 
and  to  the  back  of  the  head  of  the  tibia ;  it  is  closely  connected 
with  the  tendon  of  the  semi-membranosus,  from  which  a  large  band 
of  fibres  passes  obliquely  upwards  and  outwards  across  the  back 
of  the  joint  (13),  and  on  the  outer  side  it  receives  a  slip  from 
the  short  external  lateral  ligament.  It  is  extremely  thin  beneath 
the  heads  of  the  gasti'ocnemius,  and  is  frequently  ]ierf orated  where 
the  inner  head  of  this  muscle  and  the  semi-membranosus  tendon 
are  separated  from  the  back  of  the  internal  condyle  by  a  bursa, 
which  in  that  case  conimimicates  with  the  cavity  of  the  -joint. 

The  External  Lateral  Ligaments  (Figs.  89,  5  ;  90,  2)  are  two 
iii  number,  the  A,/,,/  and  shnrl.  th..  l„ng  being  tlu^  anterior  one  of 
the  two.  The  hnnj  li,;,nnr„l.  is  ;i  round  cord  extending  from  the 
margin  of  the  gastrocnrmius  impression  u])on  the  side  of  the 
external  condyle,  immediately  al)ovc  the  ])osterior  extremity  of 
the  depression  for  the  popliteus,  to  the  middle  of  the  bicipital 
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tuberosity  on  tbe  outer  side  of  tbe  head  of  the  fibula,  between  the 
divisions  of  the  biceps  tendon  and  above  the  peroneus  lonj^us  origin. 
The  tendon  of  the  popliteus  and  the  external  inferior  ai-ticular 
arbery  pass  beneath  it.  The  short  ligamad  is  placed  behind  the 
long,  and  reaches  from  the  condyle  to  the  styloid  process  of  the 
fibula,  blending  with  the  outer  part  of  the  posterior  ligament  above ; 
and  is  connected  by  means  of  a  curved  band  (ligamentum  popliteum 
arcuatum),  which  passes  from  the  middle  of  its  inner  border  to  the 
posterior  ligament,  and  to  the  tendon  of  the  popliteus.  Above  this 
lies  the  popliteal  aperture  in  the  capsule. 

The  Internal  Lateral  Ligament  (Figs.  89,  6  ;  90,  i)  is  a  strong 
baud  closely  connected  with  the  internal  patellar  ligament  and 
internal  semilunar  cartilage.  It  is  attached  to  the  most  prominent 
part  of  the  ijmer  tuberosity  of  the  femur  above,  and  is  m  more  or 
less  direct  continuity  with' the  tendon  of  the  adductor  magnus  at 
the  adductor  tubercle.  It  expands  as  it  descends,  and  may  be 
divided  into  two  portions,  anterior  and  posterior,  the  posterior 
attached  to  the  inner  tixberosity  of  the  tibia,  and  covering  in  the 
tendon  o'f  the  semi-membranosus ;  while  the  anterior  segment, 
also  fixed  to  the  tuberosity,  is  continued  on  to  the  upper  part 
of  the  inner  surface  of  the  shaft  of  the  tibia,  leaving  an  interval 
through  which  pass  the  inferior  internal  articular  vessels  of  the 

knee.  . 

The  posterior  and  lateral  ligaments  aid  the  crucial  ligaments  in 
limiting  extension.  The  lateral  Ugaments  in  addition  check  the 
movement  of  supination  (external  rotation)  of  the  leg  which  is  per- 
mitted during  flexion  of  the  knee.  The  capsule  of  the  joint  is 
deficient  where  the  tendon  of  the  popliteus  passes  downwards  over 
the  articular  borders  of  the  femm'  and  tibia  and  the  mtervenmg 
external  semilunar  cartilage,  and  here  a  pouch  of  synovial  mem- 
brane is  prolonged  around  the  tendon.  An  occasional  opeumg 
beneath  the  inner  head  of  the  gastrocnemius  has  already  been 
referred  to.  There  is  no  'capsular  Hgament'  distinct  from  the 
■structure,s  described,  unless  the  name  be  conferred  upon  the 
irregular  bands  which  strengthen  the  synovial  membrane  at  the 
antero -lateral  parts  of  the  joint. 

[The  tendon  of  the  rectus  is  to  be  divided  and  drawn  down  m 
order  to  see  the  extent  of  the  synovial  membrane  above  the  patella, 
since  it  usually  reaches  for  a  couple  of  inches  above  the  articular 
surface  of  tlio'  femur  and  gives  attachment  to  tho  Snhmn-ms.  a 
small  muschi  arising  from  the  lower  part  of  the  anteru.r  ^^r  ace  ot 
the  femur.  In  some  cases  this  extension  beneath  tlie  quadaicep.. 
forms  a  distinct  bursa  separated  from  the  knee-jomt  by  a  septum, 
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Fig.  89. — Anterior  view  of  the  ligaments 

1.  Ligamentum  patelte  (the  lateral  7 

jiatellar  ligaments  have  been 
removed). 

2.  Patella    covered    by   tendinous  8 

fibres  derived  from  the  rectus  9 
and  vasti.  10, 

3.  Tubercle  of  tibia.  11, 

4.  Tendon  of  rectus  with  vasti. 

5.  Long  e.xtennil  lateral  ligament. 


6,  6.  Internal  lateral  ligament.  12 
Fig.  90. — Posterior  view  of  the  ligaments 

6 
7 

8, 
9 
10 


1,  1.  Internal  lateral  ligament. 

2.  Long  external  lateral  ligament. 

(The  short  e.xterual  lateral  Hga- 
ment  should  be  sliown  ou  tlie 
inner  side  of  this,  connected 
with  the  iHipliteus  tendon.) 
Tendon  of  semi-mcmbranosus. 


PopliteUH  tendon.  (An  a])ortnre 
in  tlie  capside  lies  IxMieatli  tliis 
tendon.) 

I'rolongations  of  (cndon  iif 
senii-nu'inbranoKUs. 


]]. 
12. 
lii. 
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of  the  knee-joint  (from  Sappey). 
,  Bicipital  tuberosity  of  head  of 
fibula  receiving  attachment  of 
long  external  lateral  ligament. 
,  Insertion  of  sartorius. 
,  Tendoii  of  popliteus. 
Insertion  of  gracilis. 
Tendon  of  adductor  magnus  pro- 
longed   into   internal  lateral 
ligament. 
Insertion  of  semi-tendinosus. 

of  the  knee-joint  (from  Sai)i)ey). 
.  Outer  head  of  gastrocnemius. 
.  Inner  head  of  gastrocnemius. 
.  Posterior  ligament  (of  Winslow). 
.  Opening  in  capsule. 
.  Poslerior    su[  erior  tibio-fibuhir 
ligament. 
Tendon  of  adduc^tm-  nmgnus. 
Tendon  of  bice])s. 
Prolongation  from  tendon  of  semi- 
membranosus to  posterior  liga- 
ment. 

Posterior  ligament  (of  Winslow) 
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and  in  many  cases  a  little  constriction  or  jiartial  dissepiment  is 
found  just  above  the  patella.  The  synovial  membrane  is  then  to 
be  divided  on  each  side,  as  near  the  condyles  as  possible,  and  the 
patella  turned  down,  when  the  Hganicntum  mucosum  and  the 
ligamenta  alaria  will  be  seen.] 

The  liigamentum  Mucosum  (Fig.  91,  5)  is  a  pyramidal  reflection 
of  synovial  membrane  attached  by  its  apex  to  a  depression  in  the 
notch  between  the  condyles,  immediately  behind  the  articular 
sui-face.  From  this  point  it  expands,  enclosing  a  large  quantity  of 
fat  which  lies  against  the  back  of  the  lower  angle  of  the  patella,  the 
ligamentum  patellsB  and  the  lateral  patellar  ligaments. 

The  Ligamenta  Alaria  are  merely  two  fringes  of  synovial 
membrane  appended,  one  on  each  side,  to  the  ligamentum  mucosum, 
and  running  upwards  as  far  as  the  lateral  border  of  the  patella. 

[The  lioumentum  mucosum  is  to  be  divided  and  the  patella  turned 
down  completely,  when  the  bursa  of  the  ligamentum  patella?  can  be 
opened  and  seen.  The  capsular  and  posterior  ligaments  are  to  be 
removed,  but  the  lateral  ligaments  are  to  be  preserved  and  the 
ol^icial  ligaments  dissected.] 

The  Intra-articular  Ligaments  are  the  two  crucial  and  the 
transverse  ligaments.  Within  the  joint  also  are  two  semilunar 
cartilages  which  are  partly  ligamentous. 

The  Crucial  Ligaments  are  two  powerful  bands  extending 
from  the  upper  inter-articular  sui-face  of  the  tibia  to  the  two  sides 
of  the  inter-condyloid  notch  of  the  femur,  and  invested  by  a 
prolongation  of  synovial  membrane.  _ 

The  Anterior  Crucial  Ligament  (Fig.  91,  2)  is  attached 
above  to  the  inner  and  back  part  of  the  external  condyle  of  the 
femiu',  and  passes  obliquely  downwards,  forwards,  and  inwards 
across  the  joint,  to  be  inserted  into  the  triangular  space  on  the  top 
of  the  tibia  in  front  of  the  spine,  between  the  anterior  atfaichments 
of  the  internal  and  external  semilunar  cartilages.  It  receives  a  slip 
from  the  external  semilunar  cartilage.  .    ,       ,  , 

The  Posterior  Crucial  Ligament  (Fig.  91,  3)  is  broader  and 
stouter  than  the  anterior.  It  is  attached  to  the  anterior  and  outer 
part  of  the  internal  condyle,  and  passes  downwards,  backwards,  anil 
sHghtly  inwards,  to  the  top  of  the  tibia  between  the  articular  facets 
and  behind  the  spine,  and  to  the  popliteal  notch.  It  receives  two 
slips  from  the  posterior  extremity  of  the  internal  semilunar  cartilage, 
and  is  closely  connected  with  the  anterior  crucial  ligament  at  the 
point  of  decussation.  .  ^      i  4-- 

The  crucial  ligaments  check  extension  and  resist  dislo«ition  ni 
all  directions.    The  anterior  ligament  also  limits  the  movement  of 
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Fig.  91. 


]iiMiiiitiou  (internal  rotation)  of  the  leg  wliich  is  permitted  during 
flexion  of  the  knee. 

If  the  lateral  ligaments  are  now  divided,  it  will  be  fonnd  that 
the  femur  and  tibia  become  more  separated  than  before,  showing 
that  the  object  of  the  crucial  ligaments  is  not  simply  to  maintaia 
the  articular  sm-faces  in  apposition.  It  will  also  be  seen  that 
whilst  rotation  of  the  tibia  outwards  can  now  be  carried  to  an 
exti-eme  degree  (so  as  to  bring  the  crucial  ligaments  almost 
■parallel),  rotation  inwards  is  immediately- 
checked  by  the  tension  of  the  anterior  liga- 
ment, and  it  is  thus  that  the  tendency  of 
the  popliteus  muscle  to  rotate  the  leg  inwards 
is  counterbalanced. 

The  Transverse  Ligament  (Fig.  91,  4) 
is  a  small  band  connecting  the  anterior 
extremities  of  the  two  semilunar  cartilages, 
and  often  not  distinct. 

The  Semilunar  Cartilages  (Fig.  91,  6,  7), 
which  can  be  partly  seen  now,  but  will  be 
full  exposed  by  divicUng  the  crucial  ligaments, 
are  two  fibro- cartilages  interposed  between 
the  tibia  and  femur.  They  are  triangular 
on  section  and  present  each  two  free  siu-faces, 
superior  and  inferior,  turned  towards  the 
femru-  and  tibia  respectively ;  and  an  outer 
attached  surface  or  base  connected  with  the  inner  aspect  of  the 
capsule,  and  following  the  curvature  of  the  outer  border  of 
the  corresponding  tuberosity  of  the  tibia.  They  are  fixed  to  the 
tibia  partly  by  marginal  fibres  (coronary  ligaments),  derived 
from  the  capsule,  partly  by  the  direct  attachment  of  their  fibrous 
extremities  to  impressions  in  front  of  and  behind  the  tibial  spine  • 
and  are  also  connected  to  the  intercondylar  notch  of  the  femur  by 
fabrous  bands,  which  join  the  crucial  ligaments.  They  serve  to 
deepen  the  tibial  facets,  and  at  the  same  time  to  form  for  each 

Fig,  91.-The  right  knee-joint  laid  open  from  the  front,  and  dissected  to  show 
tlie  interniil  ligaments  (from  Wilson). 

1.  Cartilaginous  surface  of  the  lower 

extremity  of  tlie  femur. 

2.  Anterior  crucial  ligament. 
S.  Posterior  (•ni<;ial  ligament. 

4.  Transverse  ligament. 

5.  Attaclmu.nt  of  the  ape.x  of  tlu 


7. 


  ...  „,,ij 

igauientum  mncosum;  the  rest 
has  hcen  removed, 
u.  Internal  semilunar  cartilage. 


External  senn'lunar  cartilage. 
Part  of  the  ligamentum  patellic 

turned  down. 
Hursa  situated  bc'tween  tlie  liga- 

"X'lit;        imtellie  ami  head  of 

the  tibia  laid  open. 

10.  Anterior   superior   tibio  -  libular 

ligament. 

11.  luterosseous  membrane. 
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femoral  condyle  a  shallow  socket,  wHch  is  capable  "J^'f^^'t'xtio,,  in 
shape  and  position  to  the  sui-face  opposed  to  it  in  all  the  difleien 
movements  of  the  joint.    Their  attributed  function  as  buttcis 
cannot  be  important,  as  they  are  deficient  at  the  point  of  maximum 
contact  between  the  two  bones. 

The  Internal  Semilunar  Cartilage  (Fig.  91,  6)  is  oval  in 
form.    Its  anterior  extremity  is  attached  to  the  tibia  m  front  of  the 
anterior  crucial  ligament;  its  posterior  ^^^^J'^^Y  "\ -t^vnaf  ' 
posterior  crucial  ligament.    It  is  less  moveable  than  the  external, 
but  is  more  liable  to  traumatic  displacement.  ^  _ 

The  External  Semilunar  Cartilage  (Fig.  91,  7;  ".eai"  v 
cii-cular.  Its  anterior  extremity  is  attached  to  the  t.bia  immediate!  y 
rfront  of  the  spine;  its  posterior  extremity  behind  the  spine 
and  the  latter  is  connected  with  the  posterior  ™f  J;f  7-\^^ 
one  or  two  distinct  slips.  It  is  less  extensively  attached  to  the 
tibial  marein  than  the  internal  cartilage. 

The^opliteus  is  indii-ectly  connected  with  the  externa  cartdage, 
and  the'  sLi-membranosus  with  the  internal  cartilage  throughjhe 
attachment  of  their  tendons  to  the  posterior  part  «  ^he  capsole, 
and  the  cartilages  are  to  some  extent  -  ^d  upoi^by  th.e  ^^^^ 
The   Structures  upon  the  top  oi  tne 

backwards  are  as  follows  ^      >  .      ^„fprn-il  semi- 

1  Transverse  ligament;  2,  Anterior  extremity  of  mteinai  ^emi 
lunar  aXge;  3?  Anterior  crucial  ligament;  4,  Anterior  extremity 
"T:^  inlilunar  -^t^lag.    5 ,  Pc^erior^t^ty^^ 
semilunar    cartilage,   separated    from  4  bj  tiD  1 

6,  Posterior  extremity  of  internal  semilunar  cartilage  ,  Po.teiioi 

crucial  ligament.  t  i„.i«f  two  inches 

The  Svnovial  Membrane   extends  for  at  least  x^^o 

;XL;"e        o, ^^^^ 

,,artial  mesial  »,|;tam  «tt«  W^^^^ 

the  V'int  ciwity  into  two  hitoial  h.n.>,  win 

in  iLt.    Ill  m-«  "  ""'I''*- 
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The  Bursas  in  the  ueighbom-hood  of  the  knee  ure  as 
follows: — 1.  The  stthcru7-eus  bursa,  which  extends  two  inches  or 
more  above  the  jiatella,  and  is  usually,  but  not  always,  continuous 
with  the  .synovial  cavity.  2.  The  pop/iteits  bursa,  a  jirolongation  of 
synovial  membrane  which  siuTounds  the  tendon  of  the  popHteus, 
passing  with  it  over  the  back  of  the  external  semilunar  cartilage  and 
of  the  iaiternal  tuberosity  of  the  tibia,  and  may  establish  a  communi- 
cation with  the  superior  tibio-fibular  joint  where  the  muscle  crosses 
the  posterior  tibio-fibular  ligament.  3.  The  gastrocnemius  bursa, 
lying  beneath  the  inner  head  of  the  gastrocnemius  and  the  tendon 
of  the  semi-membranosus,  and  often  named  after  the  latter  muscle. 
It  sometimes  communicates  with  the  sjTiovial  cavitj'  (most  fre- 
quently in  male  adults),  probably  in  consequence  of  absorption 
of  the  capsule  by  long-continued  pressiu'e  against  the  back  of  the 
condyle.  4.  The  anterior  semi-membnowsus  bursa,  between  the 
tibial  attachment  of  the  tendon  and  the  internal  lateral  ligament. 
5.  The  prepatellar  bnrsce  (B.  subcutanea,  B.  subfascialis,  and 
B.  subtendinosa  (occasional) ).  6.  The  infra-patellar  bursa  between 
the  ligamentum  patellas  and  the  upper  part  of  the  tibial  tubercle. 
7.  The  hicqis  bursa,  separating  the  tendon  of  the  muscle  from  the 
long  external  lato'al  ligament.  8.  The  sartorius  bursa,  common 
to  the  tendons  of  the  sartorius,  semi-tendinosus  and  gracilis.  This 
lies  below  the  level  of  the  joint.  Occasional  bm-sfe  may  also  exist 
in  front  of  the  tubercle  of  the  tibia  and  ligamentum  patellte,  and 
beneath  the  outer  head  of  the  gastrocnemius. 


TiBio-FiBULAB.  Articulations. 

[The  whole  of  the  muscular  fibres  connected  with  the  bones  of  the 
leg  and  foot  must  be  removed,  but  the  tendinous  insertions  about 
the  foot  should  be  kept  to  be  examined  with  the  ligaments.] 

The  Superior  tibio-fibular  articulation  (Fig.  DO)  is  a  simple 
ai-throdial  joint,  the  synovial  membrane  of  which  is  occasionally 
continuous  with  that  of  the  knee  through  the  medium  of  the 
popliteal  bursa.  The  anterior  and  posterior  (lo)  ligaments  are 
short  bands  connecting  the  anterior  and  posterior  sm-faces  of  the 
head  of  the  fibula  with  the  outer  tuberosity  of  the  tibia,  and 
forming  a  cai)sule.  The  joint  is  strengthened  by  the  tendon  of 
the  biceps. 

Thf.  Middle  tibio-fibular  articulation  is  formed  by  the  iulerosseuus 
'W<>w''''l'  Of  membrane,  and  is  the  great  bond  betwoon  the  .shafts 
of  he  bones  of  the  leg.  Its  fibres  run  downwards  from  the  tibia, 
to  the  hbula,  and  are  attached  to  the  sharp  interosseous  borders  of 
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both  bones.  It  is  pierced  above  by  the  anterior  tibial  vessels,  and 
near  its  lower  part  by  the  anterior  peroneal  vessels. 

Below  the  interosseous  membrane  is  the  inferior  rnieroaseous  Ivja- 
ment    which  consists  of  very  short  fibres  passing  between  the 


Fig.  92. 


triangnlar  rough  impressions  on  the  adjacent  siirf aces  of  the  tibia 
and  fibula,  immediately  above  then- infei^or  ar^^K^^^^^^^^^ 

The  Inferior  tibio-fibular  articiUation  (Fig.  9.>)  i.  a  simple 
ai^odiaT  ioint,  continucms  with  the  ankle-joint.  It  has  a>.t^^>^> 
Tn^i  -r  ligaments  between  the  two  bones,  resembhng  tho.. 
S  ve  and  in  Wtion,  placed  below  the  posterior  and  distm-t 


Pig  92. — Posterior  view  of 

1.  Posterior  inferior  tibio-fibular 

liffiiment. 

2.  Transverse  ligament. 

3.  Posterior  fasciculus  of  the  exter- 

nal lateral  ligament. 
4  6  Internal  lateral  ligameut. 
5'.  External     calcaneo  -  ast,ragalar 

ligament. 
7.  Middle    fasciculus    of  external 

lateral  ligament. 


the  ankle-joint  (from  Sappey). 

8.  Tubercle  on  outer  side  of  groove 

for  flexor  longus  ijollicis. 

9.  Posterior  tuberosity  of  os  calcis 
10  Tubercle  on  inner  side  of  gro' 

for  flexor  longus  poUicis. 
Croove  on  astragalus  for  flexor 

lonsius  poUicis. 
Posterior     calcaneo  -  astnvgalai 
ligament.  . 
K).  Pointofinsertiouof teudo  AchiUis. 


11. 
12. 
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from  it,  a  transverse  (or  inferior)  Jiyamenf,  which  reaches  from 
the  external  malleolus  to  the  posterior  surface  and  malleolus  of 
the  tibia ;  and  the  interosseous  ligament  just  described.  A  fold  of 
synovial  membrane  is  often  prolonged  for  a  very  short  distance 
between  the  two  bones  from  the  ankle-joint. 


Ankle-Joint  and  Articulations  of  the  Foot. 

The  ankle-joint  is  almost  a  pure  ginglymus,  moving  15°  (from 
the  position  of  station),  in  the  direction  of  dorsal  flexion,  and  45°  in 
that  of  plantar  flexion.    It  has  in  f  ront  from  within  outwards  the 


Fig.  93. 


tendons  of  the  tibialis  anticus  and  extensor  propriiis  hallucis,  the 
anterior  tibial  vessels  and  nerve,  the  extensor  longus  digitormn, 
and  the  peroneus  tertius.  Fixing  these  structures  in  place  is  the 
anterior  annular  ligament,  and  more  superficially  lies  the  musculo- 
cutaneous nerve  breaking  up  into  its  internal  and  external  branches. 
Jle/rind,  arranged  from  within  outwards  are  the  tendons  of  the 
tibialis  po.sticus  and  flexor  digitonim  longus,  the  posterior  tibial 
vessels  and  nerve  (or  it  mny  be  the  plantar  vessels  and  nerves), 


Fig.  93.— Vertical  section  of  anlde-joint  (after  Henle). 

1.  Tibialis  posticus.  5.  Astragalo-calcanean  ligament, 

2.  P  exor  ongus  (ligitonim.  6.  Peroneus  bievis. 
S.  Hexor  longus  liallucis.  7.  Os  calcis. 

4.  Astragalus.  8.  Peroneus  longus, 
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the  flexor  longus  hallucis,  and  behind  the  external  malleolns,  the 
tendons  of  the  peroneus  longus  and  brevis  (Fig.  93).  The  ankle- 
joint  has  anterior,  posterior,  and  two  lateral  ligaments. 

The  Anterior  Ligament  is  a  broad  thin  membrane  which  is 
seldom  seen  entire.  It  is  attached  to  the  lower  margin  of  the  tibia, 
and  to  the  superior  surface  of  the  astragalus  close  to  its  head,  and 
joins  the  lateral  ligament  on  each  side. 

The  Posterior  Ligament  is  not  described  by  many  author.-?, 
d  it  is  seldom  represented  by  more  than  a  few  fibres  stretching 


an 


Fig.  94, 


over  the  synovial  membrane  between  the  back  of  the  tibia  and  the 

astragalus.  . 

The  Internal  Lateral  Ligament  (Fig.  9-4,  i.  2,  3,  4}  is 
triangular  in  shape,  and  hence  has  been  called  di-ltouh  The  apex 
is  attached  to  the  tip  and  borders  of  the  internal  malleolus,  and  the 
base  to  the  posterior  part  of  the  astragalus,  the  lesser  process  ot 
the  OS  calcis,  the  inferior  calcaneo-scaphoid  ligament,  and  the 
tuberosity  of  the  scaphoid  bone.  A  strong  derp  portion  passes  from 
the  apex  of  the  malleolus  to  the  side  of  the  astragalus. 

The  External  Lateral  Ligament  (Fig.  95)  consists  of  throe 
slips-  two  almost  horizontal  attached  to  the  astragalus,  and  one 


■pig,  94— Ligaments  of  the  inner  sicle 

1  2,  3,  4.  Different  ])ai-ts  of  internal 
'      lateral  ligament  of  ankle. 

6  6.  Liferiorcalcanco-soaplioidliga- 
'      ment,  joined  by  anterior  fibres 

of  internal  lateral  ligament. 

7  Internal  ligament  between  inter- 

nal cuneiform  and  Pirst  meta- 
tarsal. 


of  the  ankle  and  foot  (from  Sapp.  vi. 

8.  Ligament  between  scaphoid  and 

internal  cuneiform. 

9.  Inferior  ligament  between  inter- 

nal cuneiform  and  first  meta- 
tarsal. 

10.  Inferior  ligament  of  first-meta- 
tarso-plialangeal  joint. 
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riuiiiiiig  flowiiwarcLs  and  backwards  to  tho  os  calcis.  The  anterior 
slip  (3)  runs  from  tlie  anterior  border  of  the  external  malleolus  to 
tho  side  of  the  astragalus  in  front  of  the  malleolar  facet ;  the 
midiUe  (2)  is  a  roiuid  cord  which  passes  downwards  and  backwards 
from  the  tip  of  the  malleolus  to  an  eminence  on  the  outer  side  of 
the  OS  calcis,  behind  the  peroneal  tubercle ;  the  iwsieriur  (Fig.  92,  3) 
is  attached  to  the  posterior  border  of  the  external  malleolus,  and 


passes  horizontally  to  the  external  tubercle  on  the  posterior  surface 
of  the  astragalus,  behind  the  tibial  facet. 

The  Calcaneo-astragalar  Articulation  has  external,  posterinr, 
and  hiterosseoHS  ligaments.  The  external  (Fig.  95,  4)  is  a  short  band, 
passing  obliquely  backwards  from  the  side  of  the  astragalus  below 
the  fibular  facet  to  the  adjacent  part  of  the  outer  surface  of  the 


Fig.  95. — Ligaments  of  the  outer  side 

1.  Anterior     inferior  tibio-fibular 

ligament. 

2.  Middle    fascicnlus    of  external 

lateral  ligament  of  anlde. 

3.  Anterior  fascicnlus   of  external 

lateral  ligament  of  ankle. 

■i.  Extemal  calcaneo  -  astragalar 
ligament. 

5.  External  calcaneo-scaplioid  liga- 
ment. 

0.  Interosseous  calcaneo-astragalar 
ligament. 

7.  Superior  astragalo-scaplioid  liga- 
ment. 

External  calcancn-cuboid 
mont. 

Dorsal  ligament  between  scaphoid 
and  external  cniieiforin. 
10.  Intovnulcalcaneo-cuboid ligament. 


H. 


Iiga- 


of  the  anlde  and  foot  (from  Sappey). 

11.  Dorsal  ligament  between  external 

and  middle  cuneiform. 

12.  Dorsal  ligament  between  scaphoid 

and  cuboid, 

13.  Dorsal  ligament  between  external 

cuneiform  and  third  meta- 
tarsal . 

14.  Dorsal  ligament  between  cuboid 
and  fifth  metatarsal. 

D<n'sal  ligament  between  middle 
cuneiform  and  second  meta- 
tarsal . 

Dorsal  ligament  between  cuboid 
and  third  and  fourth  meta- 
tarsals. 

19,  19,  20.  Dorsal  ligaments  be- 
tween bases  of  mctaitarsal 
bones. 


15 
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OS  calcis.    The  posterior  (Fig.  92,  12)  is  placed  between  the  posteiior 
parts  of  the  two  bones,  close  to  the  groove  in  the  astragalus  through 
which  the  tendon  of  the  flexor  longus  hallucis  passes.    The  irder- 
ossenus  (Fig.  93,  5)  ligament  will  be  seen  when  the  joint  is  opened. 
It  is  a  strong  thick  band,  passing  from  the  groove  between  the 
two  inferior  articular  siu'faces  of  the  astragalus,  to  the  corresponding 
o-roove  between  the  two  articular  surfaces  on  the  superior  aspect  of 
the  calcaneum;  it  divides  the  sub-astragalar  synovial  cavity  into  ■ 
two  parts,  an  anterior  continuous  with  the  astragalo -scaphoid  pint, 
and  a  posterior  directly  beneath  the  ankle-joint.     The  double 
articulation,  to  which  the  name  talo-mhaneo-scaiM  jomt  may  be 
given,  is  the  seat  of  nearly  the  whole  of  the  lateral  motion  (abduction 
and  adduction)  of  the  foot  (Fig.  97).  . 

The  tendon  of  the  tibialis  posticus  may  now  be  seen  crossmg  the 
deltoid  ligament,  and  will  be  found  to  have  a  fibro- cartilage  developed 
in  it  where  it  passes  under  the  head  of  the  astragalus  and  remforces 
the  inferior  calcaneo-scaphoid  ligament.  It  is  attached  to  the 
tuberosity  of  the  scaphoid  bone  and  the  adjacent  internal  crmei- 
form  bone,  and  gives  slips  also  to  all  the  other  bones  0  the.tarsus 
with  the  exception  of  the  astragalus,  and  to  the  second,  th^d,  and 
fourth  metatarsal  bones.    These  must  be  removed  to  see  the  ti'ue 

ligaments  of  the  joints.  4.    t  ^x,^ 

Ligaments  of  the  Tarsus.-On  the  dorsal  aspect  of  the 
remahiing  tarsal  bones  will  be  found  a  number  of  short  bands  of 
fitees,  wWch  pass  between  adjacent  bones  and  have  received  nam  . 
as  ligaments  accordingly,  on  the  plantar  aspect  there  are  smrilar 
hnttZLv  ligaments,  three  of  which  are  worthy  of  special  notice. 
v"z  the  lono.  and  short  calcaneo-cuboid  ligaments,  and  the  calcaneo- 
TanW  ligaments     Another  set  of  ligaments,  called  n.terosseo.s. 

:Zl:uL'o;pUlatei.lsru-face^ 

facets  are  deficient  (Fi8^  97),  undwdl  be  seen  late. 

The  Long  Calcaneo-Cubo.d^^L^^^^^^^  ^J^^ 

Si;  S^t;:^! I'rthhoie  of  the  foot,  it  is 

:ltensleTy"  ttacted  to  the  under  siu-face  of  the  os  o^las  . 
extensively  ^    ^^gS3g  fo,.^ard  to  be  fixed  to  the 

second,  third,  and  fourth  inetatarsal  bones. 

The  Short  Calcaneo-Cuboid   Ligament  (Iig.   9b,  11,  A 
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surface  of  the  greater  process  of  the  os  calcis,  a  little  behind  the 
calcaneo-cuboid  articulation,  to  the  under  sm'face  of  the  cuboid 
behind  the  ridge. 

The  Inferior  Calcaneo-scaplioid  Ligament  (Fig.  96,  14)  is  a 
broad  yellow  elastic  liga- 


ment, sti-etching  between  the 
lesser  process  of  the  calca- 
neum  {sKstentncidum  tali)  and 
the  posterior  border  of  the 
inferior  surface  of  the  sca- 
phoid bone,  blending  inter- 
nally with  a,  segment  of  the 
internal  lateral  ligament  of 
the  ankle-joint.  It  performs 
the  important  function  of 
suiDportiug  the  keystone  of 
the  longitudinal  arch  of  the 
foot,  the  head  of  the  astra- 
galus, which  rests  upon  it 
between  the  anterior  calca- 
nean  and  the  scaphoid  facets ; 
and  in  this  is'  materially 
assisted  by  the  tendons  of  the 
tibialis  posticus  and  of  the 
long  flexors  of  the  great  and 
lesser  toes,  which  pass  imme- 
diately beneath  it.  The  uj^per 
surface  of  the  ligament  is 


Fig.  9f). 


Fig.  96.— Ligaments  of  tlie  sole  of  the  foot  (from  Sappey). 


1.  Point  of  attachment  of  tendo 

Achillis. 

2.  Intei-nal  malleolus. 

3.  Posterior  tuberosity  of  bs  calcis. 

4.  Posterior  part  of  astragalus'. 

5.  External  tubercle  on  under  sur- 

face of  OS  calcis. 

6.  Posterior     calcaneo  -  astragalar 

ligament. 

7.  Internal  tubercle  on  under  surface 

of  OS  calcis. 
8  and  12.  Internal  lateral  ligament 

of  ankle. 
9.  Long  plantar  ligament. 

10.  Groove  on  sustentaculum  tali  for 

flexor  longus  pollicis. 

11.  Short  plantar  ligament. 


13  and  23.  Tendon  of  peroneus  lon- 
gus. 

14.  Inferior  calcaneo-scaphoid  liga- 
ment. 

1.5.  Sheath  of  peroneus  longus. 

16.  Short  plantar  ligament. 

17.  Plantar  ligament  between  fourth 

and  fifth  metatarsals. 

18.  Tubercle  of  scaphoid. 

19.  Plantar  ligament  between  third 

and  fourth  metatarsals. 

20.  Plantar  ligament  between  sca- 

phoid and  internal  cuneiform. 

21.  Fifth  metatarsal. 

22.  Internal  cuneiform  bono, 
24.  First  metatarsal  bone. 

26.  Sheath  of  peroneus  longus. 

0 
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lined  with  the  synovial  membrane  of  the  talo-calcaneo-scaphoid 
articulation. 

The  interosseous  ligaments  will  be  seen  when  the  jomts  aic 

°^Thf  Metatarsal  Bones  (Mg.  95,  17)  are  connected  with  the 
tarsus  by  strong  dorsal,  plantar,  and  interosseous  ligaments. 

The  dorsal,  ligaments  run  to  each  metatarsal  bone  from  the  tarsal 
bone  with  which  it  articulates;  hut  the  second  metatarsal  m  addi- 
tion to  its  Ugament  fi-om  the  middle  cuneiform,  has  extra  skps  from 


the  internal  and  external  cuBeiform'  bones,  between  which  its  base 

"  T^'"Ltar  ligaments  are  less  regi^lar,  and  are  united  with  the 
slips  from  the  calcaneo-cuboid  Ugament. 

The  interosseous  ligaments  are  short  strong  bands,  and  vary 
slightly  in  different  subjects.  There  is  always  one  l^etween  he 
internal  cuneiform  and  the  second  metat^irsal  bone  ;  -^^l 
exist  between  the  external  cuneiform  and  the  same  metatai  .al  bone . 


diagrammatic  only. 

1.  Tibia. 

2.  Astragalus. 

3.  Calcaiieum. 

4.  Si!fti'li<'i<l' 

5.  Cuboid. 

(S.  KNtonial  cuiiMiform. 
7.  Middle  cunoiform. 


8.  Internal  cuneiform. 

9.  First  metatarsal. 

10.  Second  metatai-sal. 

11.  Third  mctatarsul. 

12.  Fourtli  metatarsal. 

13.  Fifth  metatarsal. 
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and  a  third  between  the  external  ciuieiform  and  the  fourth  metatarsal 
bone  (Fig.  97). 

Transrersc  dorsal,  plantar,  and  wferossenns  ligaments  connect  the 
bases  of  the  metatarsal  bones. 

The  Synovial  Membranes  (Fig.  97)  of  the  foot,  including  the 
ankle-joint,  are  seven  in  number,  and  will  be  seen  hj  oj^ening  the 
several  joints  in  succession. 

The  1st  is  the  synovial  membrane  of  the  ankle  (i),  reflected  over 
the  inner  surface  of  ligaments  of  the  joint,  and  may  pass  also  for 


a  short  distance  between  the  tibia  and  hbulu  into  the  inferior  tibio- 
nbular  articulation. 

The  2nd  synovial  membrane  lines  the  posterior  part  of  the 
astragalo-calcaneo-scaphoid  joint  (ii). 

T,«^^^.!?  l^elo^g^  manner  to  the  anterior 

part  of  the  same  articulation,  and  lines  the  inferior  calcaneo-scaphoid 
and  the  superior  astragalo-scaphoid  Hgaments  (m). 


iA  ^'^'^"'^tor  mininii  digiti. 
J.U.  Uh  calcis. 


Fig.  98.-Longitudinal  section  of  foot  (after  Braune) 

1.  Flexor  longus  liallucis. 

2.  Fle.xor  brevis  liallueiH. 

3.  Lumbricalis.  n    -ni  , 
^•External    plantar    vessels    and  iCS'AdSmf  '''''' 
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The  Btrone  interosseous  Uyament  connecting  the  under  sm-face  of 
the  astragalus  and  the  upper  suii ace  of  the  os  calcis  will  now  be  seen 
occupying  the  deep  groove  between  the  two  articulations  m  each 
bone  Two  Merosseoas  ligaments,  the  i^ernal  calcaneo-cuboid  and 
the  external  caUaneo- scaphoid,  will  also  be  seen,  when  the  astragalus 
is  displaced,  passing  from  the  upper  border  of  the  greater  process 
of  the  OS  calcis  to  the  cuboid  and  scaphoid  bones  respectively. 

The  -Ith  synovial  membrane  (iv)  belongs  to  the  calcaneo-cuboid 
articulation,  and  when  it  is  opened,  the  pecuUar  manner  m  which 
the  two  bones  are  locked  together  will  be  seen. 

The  oth  synovial  membrane  (y)  is  common  to  the  scapho- 
cuneiform,  inter-cuneiform,  and  cubo-cuneiiorm  articulations  and 
to^he  oin ts  between  the  middle  and  external  cuneifoj-m  and  the 
con-esponding  metatarsal  bones  (vii),  and  is  also  prolonged  into 
Te  Sulations  between  the  second,  thii-d,  and  fourth  metatarsal 

^'Tteross'eous  Hgaments  wiU  be  found  between  the  scaphoid  and 
cuW  bones;  between  the  internal  and  middle  cuneifonn  bones 
between  the  middle  and  external  cuneiform  bones  ;  and  between 
the  external  cuneiform  and  cuboid  bones.  . 
The  6tS  synovial  membrane  (yih)  is  connected  with  the  jomt 

beneath  the  sole  as  chords  and  ties  to  -^^f  •        „f  ^hese 

same  sense  as  the  true  or  ^^^^^"^  ,,i,,omer  for  the 

and  physiologically.  ,i.Ptatar>^al  ioints  are  for  the 
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calcaneo-scaphoid  joint)  there  is  ii  verj^  considerable  range  of 
motion,  around  an  almost  vertical  axis  passing  throngh  the  middle 
of  the  iixterosseous  ligament.  It  is  here  that  nearly  the  whole  of 
the  '  abduction  '  and  '  addnction  '  of  the  anterior  part  of  the  foot  takes 
place,  and  it  may  be  noted  that  the  ankle-joint  takes  no  part  in 
these  lateral  motions,  even  dming  plantar  flexion.  Strictly 
speaking,  the  movement  is  one  of  adduction  with  elevation  of 
the  inner  border  of  the  foot,  and  the  abduction  is  merely  restitution 
to  the  original  position. 

The  foot  is  adduded  chiefly  by  the  tibialis  anticus,  tibialis 
posticus,  and  flexor  longus  digitoi'um,  and  abducted  by  the  peronei. 

The  articulations  between  the  metatarsal  bones  and  the  phalanges, 
and  between  the  phalanges  themselves,  are  similar  to  those  in  the 
hand.  They  are,  however,  on  a  smaller  scale,  and  therefore  more 
difficult  of  dissection,  except  in  the  case  of  the  great  toe,  where  the 
articular  elements  are  well  defined.  Physiologically  the  great  toe 
differs  from  the  thumb  in  its  adaptation  to  sustain  the  greater  part 
of  the  weight  of  the  body  in  walking,  and  in  its  incapability  of 
opposition  to  the  other  toes. 
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TABLE  v.— THE  ARTERIES  OP  THE  LOWER  EXTREMITY. 

Common  Femoral  Artery.    Bifurcates  into  superficial  and  deep  femorala. 

1.  Superficial  epigastric. 

2.  Superficial  circumflex  iliac. 

3.  Superior  extei'ual  pudic. 

4.  Inferior  external  pudic. 
Deep  Femoral  (profunda). 

1.  External  Circumflex.   Ascending,  transverse,  and  descending  branches, 

2.  Internal  Circumflex.    Muscular,  articular,  and  two  terminal  branches. 

3.  Perforating.    Four,  including  terminal  branch. 
Superficial  Femoral.    Becomes  popliteal. 

1.  Muscular. 

2.  Anastomotic.    Superficial  and  deep  branches. 
Popliteal.    Bifurcates  into  anterior  and  posterior  tibial. 

1.  Superior  muscular  to  hamstrings,  &c. 

2.  Five  articular.    Superior  and  inferior  external,  superior  and  inferior 

internal,  and  azygos. 

3.  Liferior  muscular  or  sural  to  calf  muscles. 
Anterior  Tibial. 

At  bade  ofleq  '  i'  Posterior  tibial  recurrent, 
(  2.  Superior  fibular, 
(  1.  Anterior  tibial  recurrent. 
In  front  of  Irr/  -  2.  Muscular. 

(  3.  Two  malleolar,  internal  and  external. 
r  1.  Tarsal,  internal  and  external. 

0>'  foot   2.  Metatarsal.    Interosseous  branches  to  three  outer 

(Dorsalispe- -!  spaces. 

dis  artery)  j  3.  Dorsalis  hallucis  (first  dorsal  interosseous). 
D    ,    .  .  ,        4.  Communicating  (first  plantar  digital)  to  plantar  arch. 

Posterior  Tibial.    Bifurcates  into  external  and  internal  plantar. 
(  Muscular.    Medullary  to  fibula. 

1.  Peroneal  -j  Anterior  peroneal. 

o        ,  „       Posterior  peroneal  or  external  calcanean 

2.  Medullary  to  tibia. 

3.  Muscular. 

4.  Communicating  to  peroneal. 

5.  Internal  calcanean. 
Internal  Plantar.  Muscular. 
External  Plantar.    Forms  plantar  arch. 

1.  Calcanean.    Internal  and  recurrent  branches. 

2.  Muscvdar. 

3.  Posterior  perforatins. 

4.  Digital. 

!).  Anastomotic. 

V.^     J  ,       ,1  ^'i'^'ff^  artery.    Superficial  and  deep  divisions, 

Fron,  Internal     Mir  arter!/.     Inferior  gluteal,  coccygeal,  comes  nervi 

■^''"■c    ischiadici,  anastomotic. 

[  Obtwator  artery.    Muscular  and,  articular. 
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TABLE  VI.— NERVES  OF  THE  LOWER  EXTREMITY. 

Last  Dorsal.    Cutaneous  to  outer  side  of  buttock.  ,  , 

Lumbar  Plexus.    1st,  2nd,  3rd,  and  4tli  lumbar,  and  branch  from  12th  dorsal. 
1.  lUo-hypogastric,  iliac  branch  . .  [  ^gth  dorsal  and  1st  lumbar  ^ 
tciltS'^lh'ofg^^^^^^  1st  and  2nd  lumbar    .  Cutaneous  to  thigk! 

4.  External  Cutaneous.    2nd  and  3rd  lumbar   ' 

5.  Obturator.    2nd,  3rd,  and  4th  lumbar. 

I  Articular  to  hip. 
, .  .  .        Muscular  to  adductors  longus,  brevis  and  gracUis. 
Sttperficial  division  ■{  gui^gartorial  to  plexus. 

'  Cutaneous  to  thigh— occasionally. 
„       , .  .  ■  (  Articular  to  Imee. 

Deep  division  j  ^ygcular  to  obturator  extemus  and  adductor  magnus. 

6.  Anterior  crural.    1st,  2nd,  3rd,  and  4th  lumbar. 

.      ,  Cutaneous  to  thigh— middle  and  mtenial. 
Superficial  division  J  jji^ge^lar  to  sartorius  (middle  cutaneous)  and  pectmeus. 
^  (  Muscular  to  rectus,  vasti,  and  crureus. 

Deev  division  \  Articular  to  hip  and  knee  from  the  above. 

ueep  aivisio  j  ^       saphenous  (mtemal  cutaneous  to  knee,  leg,  and  foot) . 

Mineral  vlexus     5th  lumbar,  1st,  2nd,  3rd,  and  4th  sacral,  and  branch  from  4th  lumbar. 
^     iSpertor  gluteal,  to  glutei  medius'and  minimus,  and  tensor  vagm»  femons. 
2'  Inferior  gluteal  (often  from  smaU  sciatic)  to  gluteus  maximus. 
3  M'?tscifi!ar  to  obturator  interuus  and  gemellus  superior. 

I  SsciZ  to  quadr-atus  femoris  and  gemellus  ^^^f f-- *°  ^'P' 
f  Internal  cutaneous  (inferior  pudendal)  to  permffium. 

5.  Lesser  sciatic  \  Recurrent  cutaneous  to  buttock 
I  Descending  cutaneous  to  back  of  thigh  and  leg. 

fi   (^-enfer  sciatic    Ends  by  bifurcation  into  external  and  mtenrnl  pophteal. 

6.  I  ,en,itendinosus,  semimembranosus,  adduc^^^^^^ 
External  popliteal;  bifurcates  into  musciUo-cutaneous  ^nto-ior 

Articular  to  knee.    Superior  external,  inferior  external,  and  recurrent. 
Cutaneous  to  outer  side  of  Imee  and  leg. 

SS^^r=t  peronei  longus  -cl  brevis^d^m  ot^™^ 

Anterior  tibial  \        brevis  digitorum.         ,  ,  ,.^„„ 
Articular  to  knee,  ankle,  and  tarsus. 
\  Cutaneous  to  foot.  ,     t      t  i-(^„„. 

Muscular  to  soleus,  flexor  longus  digitorum,  flexor  longu 

hallucis,  and  tibialis  posticus. 
Internal  t„  abductor  and  flexor  brevi 

hallucis,  flexor  brevis  digitorum,  an 
•r.    J    •     J -7  •„?  y  1st  lumbrical. 

Posterior  tibiaK  internal  plantar^  Cutaneous-plantar. 

I  Digital  to  3J  inner  toes. 
I  Communicating  to  extenial  plantar. 
(  Muscular  to  all  other  muscles  of  sole. 
External  plantar    Cutaneous  and  digital. 


PAET  III. 


DISSECTION  OF  THE  ABDOMEN. 

The  Perineum. 

[The  perinreum  is  to  be  ftiUy  exposed  by  bringing  the  buttocks 
of  the  subject  to  the  edge  of  the  table,  where  they  are  to  be  raised 
upon  a  block.  The  thighs  are  then  to  be  flexed  upon  the  abdomen, 
with  the  legs  bent ;  and  the  body  is  to  be  secured  upon  the  table 
with  a  cord  passing  beneath  it  from  one  knee  to  the  other,  a  block 
being  placed  lengthways  between  the  knees  to  keep  them  sufficiently 
apart.  A  staff  is  to  be  passed  into  the  male  urethra,  and  seciu'ed 
in  its  place  by  tying  a  loop  of  string  round  the  penis  and  fastening 
it  to  the  handle  of  the  instrument.  It  is  necessary  to  flex  the  knees, 
when  the  thighs  are  bent,  in  order  to  remove  the  tension  that  would 
otherwise  occur  in  the  hamsti-ings  and  sciatic  nerve.] 

External  Appearances.— /?(.  the  male  the  skin  is  of  a  darker 
tint  than  that  of  the  rest  of  the  body,  and  is  more  or  less  covered 
with  hair,  which  should  be  removed.  In  fi-ont  will  be  foimd  the 
scrotum,  containing  the  two  testes,  and  obscuring  at  present  the  root 
of  the  penis  and  deeper  portion  of  the  urethra.  Behind  the  scrotum 
is  the  anus  or  orifice  of  the  bowel,  and  between  the  two  is  the  true 
perinceum,  which  will  be  seen  to  be  marked  by  a  median  raphe. 
Around  the  anus  the  skin  is  thrown  into  folds,  which  may  be  much 
enlarged  in  one  variety  of  external  piles.  By  drawing  the  anus 
open,  a  white  line  will  be  seen  about  half  an  inch  above  the  margin 
of  the  aperture,  marking  the  junction  of  the  skin  with  the  mucous 
membrane,  and  corresponding  to  the  separation  between  the  internal 
and  external  sphincter  muscles. 

In  the  female  the  external  parts  of  generation  are  tenned  collec- 
tively the  vulva.  They  comprise  two  labia  niajora,  two  labia 
minora  or  nymphaj,  the  clitoris,  and  the  vestibule.  The  two  labia 
mujora  may  be  considered  to  represent  the  scrotum,  cleft  in  the 
median  Ime  by  the  genital  fissure.  These  are  continuous  above 
with  the  mona  Veneris,  a  prominent  portion  of  the  fat-bearing 
integument  over  the  pubes  (only  partially  seen  in  this  view)  The 
labia  are  united  in  front  by  the  anterior  commissure;  they  bound 
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the  rhm  (jmiialis  and  are  continued  backwards  to  the  posterior 
boundary  of  the  perinEBum,  where  they  are  united  by  the  imdi-rmr 
commissure.  In  a  female  who  has  not  borne  children,  a  small  trans- 
verse fold  of  mucous  membrane  may  be  seen  just  within  the  pos- 
terior commissui-e,  which  is  called  the  fourchdte,  and  between  the 
two  is  the  fossa  mivicul.aris. 

By  separating  the  labia  the  clitoris  will  be  seen  at  the  upper  part 
of  the  vulva,  resembling  a  diminutive  penis  in  appearance  and 
structirre,  but  having  only  a  small  and  ill-defined  <ikms  and  j^rftpMC", 
and  no  urethral  perforation. 

The  mjmphce  or  hihia  minora  extend  obliquely  downwards  ti-om 
each  side  of  the  cUtoris,  being  connected  both  with  the  organ  itself 
and  its  prepuce,  and  are  lost  in  the  labia  majora  about  midway 
between  the  anterior  and  posterior  commissures.  _ 

The  vestihule  is  a  triangular  interval,  with  the  apex  at  the  clitons 
and  the  base  at  the  orifice  of  the  vagina,  the  sides  being  formed  by 
the  nymphte.  An  inch  below  the  clitoris  is  the  mmtus  urnuinus, 
the  margin  of  which  is  slightly  prominent,  and  is  placed  unmediately 
above  the  orifice  of  the  vagina.  ,  •,  ■,  . 

The  entrance  of  the  vagina  may  be  more  or  less  occluded  by  a 
hymen,  which  is  a,  reduplication  of  mucous  membrane,  usually  ot  a 
crescentic  form  with  the  concave  border  upwards  The  caruncm^ 
myrti formes  are  Httle  projections  fi-om  the  vaginal  wall  left  by  the 
rupture  of  the  hymen.  On  each  side  of  the  vagina,  midway  between 
its  anterior  and  posterior  waUs,  immediately  in  fi-on  of  the  hymen 
or  its  remains,  are  the  orifices  of  the  v^dvo-vagimd  glands  (or  g  ands 
of  Bartholin).  The  orifices  of  numerous  sebaceous  foUicles  will  also 
be  found  scattered  over  the  vulva.  j  „ 

The  tissues  separating  the  lower  ends  of  the  vagina  and  rectum 
are  known  as  the  2>er /.cm/  hody,  and  sometimes  under  the  lU-selec  ed 
term  of  perineum.  The  base  of  the  perinteal  body,  formed  by  the 
integument  intervening  between  the  posterior  commissure  of  the 
labif  and  -the  anal  orifice,  is  from  an  mch  to  an  mch  and  a  hal 
long,  but  becomes  greatly  stretched  during  labour.  The  hngei 
shotud  be  introduced  into  the  vagina  to  ascertam  the  position  and 
concHtion  of  the  cervix  and  os  uteri. 

Boundaries  of  the  Perin^um.-These  are  he  - 
sexes,  and  can  be  best  ascertained  by  placmg  a  pelvis,  o^.^^^i*^!^  ^he 
ligaments  are  preserved,  in  the  same  position  as  the  «^^b^ect,  when 
the  space  under  examination  will  be  seen  to  correspond  wi  h  th^^ 
nferior  aperture  of  the  pelvis.  In  front  is  ^^^^  ff  .^^^j 
with  the  divergent  ischio-pubic  rami  extending  to  the  tuberosities  of 
The  ischia,  which  fonn  the  lateral  boundaries.    Posteriorly  are  the 
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inferior  borders  of  the  great  sacro-sciatic  ligaments,  in  the  recent 
subject  overlapped  by  the  margins  of  the  glutei  maximi ;  and 
foiming  the  posterior  mesial  limit  of  the  space  is  the  extremity  of 
the  coccj^. 

The  perinseum  has  been  generally  considered  to  resemble  the 
heraldic  lozenge,  bat  has  more  aptly  been  compared  to  an  inverted 
ace-of-hearts.  The  inferior  aperture  of  the  pelvis  is  larger  in  the 
female  than  in  the  male,  but  considerable  variation  in  the  spa.ce 
between  the  rami  of  the  pubes  •will  be  found  in  different  individuals. 
As  a  rule  the  subpubic  angle  is  one  of  90*^  or  more  in  the  female, 
but  is  less  than  a  right  angle  ia  the  male. 

The  perinseal  space  may  be  conveniently  divided  into  halves,  by  a 
line  passing  fi-om  the  anterior  border  of  one  tuberosity  of  the  ischium 
to  the  other;  the  anterior  or  ui'ethral  half,  the  perinceain  pro2xr, 
contains  the  uruio-genital  organs,  and  the  posterior  half,  or  ischio- 
rectal rtgivn,  the  lower  extremity  of  the  bowel  and  the  ischio-rectal 
fossEe.  It  will  be  seen,  however,  that  this  arbitrary  line  does  not 
coincide  exactly  with  the  true  anatomical  Limits  between  the  two 
segments  of  the  perinseal  structiu'es. 

PosTEEioE  Space  in  both  Sexes. 

[A  little  cotton-wool  is  to  be  iutroduced  into  the  rectiun,  and  the 
anus  is  to  be  carefully  sewn  up,  the  stitches  being  placed  as  near  the 
white  line  mentioned  above  as  possible.  A  transverse  incision  is 
then  to  be  made  in  front  of  the  anus,  connecting  the  two  tuber- 
osities, and  a  similar  one  across  the  lower  extremity  of  the  coccyx. 
These  are  to  be  joined  by  a  vertical  median  incision,  which  at  the 
anus  spHts  into  two  parts  to  surround  that  orifice,  close  to  the  sutui-es, 
and  the  skin  is  to  be  reflected  on  each  side.] 

The  integument  surrounding  the  anus  is  pigmented  and  beset 
with  hairs  and  large  sebaceous  follicles.  It  moreover  possesses 
scattered  bundles  of  smooth  muscular  fibre  (coiTugator  cutis  ani) 
continuous  with  the  dartos  of  the  scrotum  and  periuEeimi ;  and 
small  furrows  which  radiate  from  the  anal  aperture.  The  veins  in 
this  region  are  very  liable  to  varicose  dilatation. 

The  External  Sphincter  Ani  (Fig.  99,  i6)  siuTounds  the  anua 
and  lies  close  beneath  the  skin.  It  consists  of  two  symmetrical 
halves,  which  are  attached  to  the  tip  of  the  coccyx  behind,  and  meet 
about  an  inch  in  front  of  the  anus  at  the  tendinous  centre  of  tho 
perinreum ;  some  fibres  encircling  the  anus  without  attachment  to 
bone.  The  muscle  closes  the  lower  end  of  the  bowel,  and  is  supplied 
by  the  inferior  hcBmoiThoidal  nerve  and  by  a  branch  of  the  fom-th 
sacral  nerve. 
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The  Tendinous  Centre  of  the  Perineeum  is  the  name  applied 
to  a  spot  in  front  of  the  auus,  corresponding  to  the  point  of  meeting 
of  the  sphincter  ani  with  the  bulbo-cavernosi  and  transversi  perimei 
muscles. 

The  Internal  Sphincter  cannot  he  seen  at  present.  It  is  merely 
a  thickened  band  of  the  unstriped  circular  fibres  of  the  rectum,  and 
differs  therefore  in  structure  from  the  external  sphincter,  which  is  a 
voluntaiy  muscle.    It  lies  above  the  latter. 

[The  edge  of  the  gluteus  maximus  is  now  to  be  defined,  since  it 
forms  the  boundary  of  the  dissection ;  it  will  be  found  extendmg 
obliquely  upwards  and  outwards  (in  this  position)  fi'om  the  tip  of 
the  coccyx.  The  fat  filling  the  interspace  between  the  anus  and  the 
edge  of  the  muscle  (iscHo-rectal  fossa)  is  to  be  carefuUy  removed 
piecemeal,  care  being  taken  to  preserve  the  inferior  haemorrhoidal 
vessels  and  nerve,  which  run  transversely  towards  the  bowel,  and 
also  a  Httle  branch  of  the  foui'th  sacral  nerve  near  the  posterior  pai-t 
of  the  space,  as  weU  as  the  small  sciatic  nerve  and  vessels  which 
escape  imder  cover  of  the  muscle.  Other  branches  of  the  pudic 
vessels  and  nerve  maybe  seen  runmng  forwards  towards  the  scrotum, 
and  should  be  avoided.] 

The  Ischio-reotal  Fossa  (Fig.  99)  is  the  space  on  each  side  of 
the  rectum,  bounded  superficiaUy  by  the  gluteus  maximus,  ischial 
tuberosity,  and  great  sacro-sciatic  ligament  behind ;  by  the  jimction 
of  the  fascia  of  Colles  with  the  triangular  ligament  in  fi-ont,  and  by 
the  sphincter  ani  internally.  Its  deep  boundaries  are,  on  the  i>n,a- 
side  the  levator  ani  and  coccygeus,  and  on  the  outer  side  the  obturator 
internus  Ijdng  on  the  internal  sui^face  of  the  wall  of  the  pelvis.  Both 
these  muscles  are  covered  by  processes  derived  from  the  pelvic  fascia ; 
that  covering  the  obtiu-ator  internus  being  caUed  the  obtarato,- 
fascia,  and  that  upon  the  levator  ani  being  the  anal  fasaa  {see 
diagram  of  pelvic  fascia).  When  the  finger  is  pushed  into  this 
space,  it  is  arrested  by  the  junction  of  these  two  fasci^  above,  m 
front,  and  behind.  Superiorly  it  extends  to  a  depth  of  from  two  to 
three  inches,  while  anteriorly  it  may  be  traced  forward  nearly  as 
far  as  the  symphysis,  above  the  ledge  of  tissues  constituting  the 
perineeum  proper ;  and  posteriorly  it  nms  for  some  distance  over 
the  sacro-sciatic  ligaments  to  the  coccyx.  The  fossa  then  is 
pyi-amidal  in  frontal  section,  anvil-shaped  in  sagittal  section. 

The  space  is  fiUed  with  loose  granular  fat,  which  is  traversed  by 
the  inferior  hemorrhoidal  vessels  and  nerve.  On  the  outer  side, 
and  lying  above  the  inner  border  of  the  ischial  tuberosity  and  the 
falciform  process  of  the  gi-eat  sacro-sciatic  hgament,  are  found  the 
pudic  vessels  and  nerve  giving  off  hsemorrhoidal  and  peruiseal 
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branches,  and  lying  in  a  fibrous  channel  (canal  of  Alcock)  formed 
by  the  obtiirator  fascia.  It  is  here  that  the  artery  can  be  effectu- 
ally compressed  in  cases  of  haemorrhage.  The  perinseal  branches 
of  the  pudic  artery  and  nerve  leave  the  main  trunks  in  the 
anterior  part  of  the  ischio-rectal  fossa,  but  will  be  better  seen 
afterwards. 

The  Levator  Ani  Muscle  {Fig.  99,  i8)  arises  within  the  pelvis. 
It  is  attached  to  the  back  of  the  os  pubis,  about  an  inch  below  the 


Fig.  99. 


crest,^  to  the  mner  sm^face  of  the  spine  of  the  ischium,  and  to  the 
white  Hne  "  of  the  pelvic  fascia  a  fibrous  baud,  which  is  stretched 
between  these  bony  points,  and  coincides  with  the  sub-division  of 
the  pelvic  fascia  into  its  parietal  portion  (obturator  fascia)  and 

Pig.  99.— Superficial  dissection  of  male  perinreum  (drawn  by  J.  T.  Gray). 


1.  Inferior  pudendal  nerve. 

2.  Uretlira. 

3.  External  or  posterior  superficial 

perinieal  nerve. 
"1.  Crus  penis. 

5.  Superficial  perinreal  artery. 

(i.  Deep  layer  nf  superficial  fascia 

reflected  (Fascia  of  Colles). 
7.  Internal   or  anterior  superficial 

perinceal  nerve. 
B.  Bulbo-cavernosus. 
9.  Muscular    branches    of  pudic 

nerve. 


10.  Iscbio-cavernosus. 

11.  Pudic  artery  and  nerve. 

12.  Deep  pcrinreal  fascia  or  triangular 

ligament. 

13.  Inferior  liasmorrhoidal  artery  and 

nerve. 

11.  Reflection  of  the  deep  layer  of 
superficial  periiucal  fascia  round 
"■"■"yversns  periniei. 

15.  Branch  of  fourtli  sacral  nerve. 

1".  [sphincter  ani. 

ly.  Levator  ani. 

20.  Gluteus  ma.\inius. 
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visceral  portion  (recto-vesical  fascia).  It  is  now  seen  at  its  insertion 
into  the  side  of  the  lower  part  of  the  rectum,  and  behind  this  into 
the  central  line  of  the  perinseiun  (where  it  meets  its  fellow  of  the 
opposite  side  in  a  median  raphe),  and  into  the  anterior  surface  of 
the  extremity  of  the  coccyx.  Its  free  anterior  border  runs  by  the 
side  of  the  prostate ;  its  posterior  border  is  opposed  to  the  anterior 
margin  of  the  coccygeus.  It  is  covered  on  its  upper  surface  by  the 
recto-vesical  fascia,  and  on  its  lower  surface  by  the  ischio-rectal  or 
anal  fascia,  which  is  derived  from  the  inner  sui-face  of  the  obturator 
fascia. 

The  levator  ani  supports  the  abdomino-pelvic  viscera,  and,  when 
in  couti-action,  helps  to  compress  them,  and  so  takes  a  part  in  the 
expiilsion  of  their  contents.  It  is  also  an  extraordinary  muscle  of 
expiration,  since  it  assists  in  forcing  the  viscera  into  the  concavity 
of  the  diaphragm ;  and  it  may  compress  the  prostatic  veins,  and  so 
conduce  to  the  erection  of  the  penis  and  the  expulsion  of  the 
prostatic  secretion.  It  is  doubtful  whether  it  has  any  dii'ect 
influence  upon  the  anal  aperture  either  as  a  dilator  or  constrictor. 
It  is  supplied  by  the  fourth  sacral  nerve. 

The  Inferior  Hsemorrhoidal  Artery  (Eig.  99,  13)  arises  fi-om 
the  internal  pudic  artery  under  cover  of  the  ischium,  pierces  the 
canal  of  Alcock,  and  takes  a  nearly  transverse  coui-se  inwards  to 
the  anus  and  lower  end  of  the  rectum,  where  it  anastomoses  with 
the  middle  htemorrhoidal  branch  of  the  internal  iliac  and  the  superior 
heemorrhoidal  branch  of  the  inferior  mesenteric.  Ventt  comitcs  run 
with  the  artery,  and  join  the  pudic  vein. 

The  Inferior  Hsemorrhoidal  Nerve  (Fig.  99,  13)  is  a  branch 
of  the  internal  pudic  nerve,  taking  the  same  coui-se  as  the  pudic 
nerve  in  the  same  sheath  of  fascia.  In  the  ischio-rectal  fossa  it 
runs  transversely,  superficial  to  the  inferior  hsemorrhoidal  vessels, 
and  is  distributed  to  the  external  sphincter  and  skin  of  the  anus, 
giving  a  branch  forward  to  join  the  superficial  pemiteal  nerves. 


Figs.  100  and  101.— The  male  perinoeum  (from  Maolise's  Surgical  Anatomy). 

Fig.  100.— A  superficial  dissection  showing  the  vessels  and  nerves. 
Fig.  101.— A  dissection  of  the  muscles. 

A.  Urethra.  I-  Gl"te"8  masimus. 

B.  Accelerator  uriuu3.  K.  Levator  am. 

C.  Central  point  of  perinaaum.  L.  Trumgular  ligament, 

D.  Erector  penis.  1.  Superfacial  penmeal  vessel.,  and 

E.  Transversus  perineei.  nei;\es. 

F  Anus  ^'  Inferior  hiemorrhoidal  vessels 

g'.  Tuber  ischii.  '""i 
H.  Coccyx. 
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The  Perineal  branch  of  the  Fourth  Sacral  nerve  is  of  small  size 
aucl  not  readily  seen.  It  ajipears  at  the  side  of  the  coccyx  after 
piercing  the  coccygeus  muscle,  and  is  distributed  to  the  external 
sphincter. 

A  iHrforatimi  cntanenv8  branch  of  the  sacral  plexus,  which  has 
passed  through  the  gi-eat  sacro-sciatic  hgament,  is  usually  found 
winding  round  the  edge  of  the  gluteus  maximus  from  the  ischio- 
rectal fossa. 

Anterior  Space  m  the  Male. 

[The  scrotum  being  drawn  up  with  hooks,  an  incision  is  to  be 
made  in  the  median  line,  extending  from  the  central  point  of  the 
perinreum  to  within  three  inches  of  the  extremity  of  the  penis. 
The  skin  is  to  be  reflected  to  each  side,  and  the  testicles  held  out  of 
the  way  with  hooks.] 

The  Superficial  Fascia  of  the  anterior  half  of  the  perinEeum  is 
chvisible  into  two  layers — superficial  and  deep. 

The  siq^trficial  layer  of  superficial  fascia  is  continuous  with  that 
of  the  scrotum,  and  Like  the  latter  is  fatless  and  contains  a  layer  of 
involmitary  muscular  fibre,  the  durtos. 

The  deep  layer  of  superficial  fascia  (Fig.  99,  6),  or  Fascia  of  Colles, 
is  brought  into  view  by  the  removal  of  the  superficial  layer  as  a 
distinct  membrane  in  thin  subjects,  but  is  not  easily  defined  in  fat 
ones.  It  is  continuous  in  fi-ont  with  the  fascia  of  the  scrotum  and 
penis,  and  over  the  root  of  the  penis  with  the  fascia  of  the  abdomen; 
laterally  it  is  attached  on  each  side  to  the  margin  of  the  ischio- 
pubic  rami  as  far  back  as  the  tuberosity  ;  and  posteriorly  turns 
around  the  transversi  perinfei  muscles,  and  joins  the  posterior 
boi-der  of  the  deep  perinaeal  fascia  or  triangular  ligament. 

A  pouch,  which  may  be  called  the  superficial  picrinmd  interspace, 
is  thus  foi-med  between  the  fascia  of  Colles  and  the  triangular  lio'a- 
ment,  and  encloses  the  root  of  the  penis  (the  bidb  of  the  corpus 
spongiosum  and  the  crura  of  the  corpora  cavernosa)  with  its 
surrounding  muscles,  vessels,  and  nerves.  It  is  subdivided  into 
two  lateral  halves  posteriorly,  by  a  median  septum  of  fascia  re.nching 
from  the  deep  surface  of  the  fascia  of  Colles  to  the  subjacent 
bulbo-cavernosus  muscle,  but  this  septum  disappears  anteriorly. 
This  interspace  is  of  importance  surgically  with  regard  to  extra- 
vasation of  lu-ine.  If  extravasation  should  occur  from  rupture  of 
the  bulbous  or  adjacent  portion  of  the  urethra,  either  from  external 
violence  or  from  the  unskilful  use  of  a  catheter  or  other  cause  the 
urine  is  effused  into  the  pouch,  and,  being  prevented  by  the  union 
oi^the  two  fascia)  posteriorly  from  running  back  to  the  anus,  and 
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by  theii-  lateral  attacliinent  to  the  rami  of  the  pubes  and  ischium 
from  extending  on  to  the  thighs,  it  necessarily  distends  the  pouch, 
and  creeps  into  the  scrotum  and  groiii  and  on  to  the  abdomen. 

[The  deep  layer  of  superficial  fascia  is  to  be  removed,  and  the 
superficial  perinteal  vessels  and  nerves  dissected  out;  care  bemg 
taken  to  preserve  the  superficial  transverse  muscle,  which  runs 
outwards  from  the  central  point  of  the  perinseum.] 

The  Superficial  Perinaeal  Artery  (Fig.  99,  5)  is  a  branch 
of  the  internal  pudic,  and  arises  under  cover  of  the  ramus  of  the 
ischium  near  the  front  of  the  ischio-rectal  fossa.  It  enters  the 
superficial  perinteal  pouch  of  fascia  by  piercing  its  hinder  boi-der, 
and  then  passes  forwards,  over  or  under  the  superficial  transversus 
perinfei  muscle,  to  supply  the  superficial  muscles  of  the  perinseum 
and  the  integuments  of  the  scrotum,  and  anastomose  with  the 
external  pudic  arteries.  It  usuaUy  gives  off  the  transverse  permmal 
artery,  which  runs  towards  the  median  line  close  to  the  supei-ficial 
transverse  muscle,  and  anastomoses  with  the  opposite  arteiy  and 
with  the  neighbouring  branches.  Veins  corresponding  to  the 
superficial  perimeal  artery  open  into  the  internal  pudic  vem. 

The  Perinaeal  Nerve  (Fig.  99)  generaUy  leaves  the  pudic  as  a 
single  large  trunk  in  the  lesser  sacro-sciatic  foramen,  and  supphes 
two  superficial  perioueal  nerves;  muscular  branches  to  the  thi-ee 
muscles  in  the  corresponding  half  of  the  superficial  perinseal  mter- 
space  (transversus  perinsei,  ischio-cavernosus  and  bulbo-cavernosus); 
and  a  branch  which  may  be  followed  thi-ough  the  accelerator  imna? 
to  the  bulb  of  the  Mvethvei{hulbo-nrethral  nerve  of  CruveOhier). 

The  external  or  posterior  superficial  perineal  (3)  nerve  has  a  short 
course  m  the  ischio-rectal  fossa,  where  it  gives  a  branch  to  the  anus. 
It  then  pierces  the  reflection  of  the  deep  layer  of  supei-ficial  fascia, 
and  gives  branches  to  the  scrotum,  forming  a  junction  with  the 
inferior  pudendal  nerve  and  posteriorly  with  the  inferior  hremor- 

rhoidal  nerve.  .  . 

The  internal  or  anterior  {j)  nerve  accompanies  the  superfacial 
perinfeal  artery  either  over  or  under  the  transversus  perinnei  muscle, 
and  is  distributed  to  the  scrotum  near  the  median  line,  where  it 
unites  with  its  fellow  of  the  opposite  side,  giving  also  one  or  two 
small  branches  to  the  levator  ani.  The  before-named  muscular  and 
^^rethral  twigs  may  spring  fi-om  this  branch  instead  of  from  the 
perinreal  trunk.  .  . 

The  Inferior  Pudendal  Nerve  (Fig.  99,  i)  (Soemmenng)  is 
a  branch  of  the  smaU  sciatic  nerve,  which  pierces  the  deep  fascia 
of  the  thigh  about  an  inch  in  front  of  the  tuberosity  of  the  ischium. 
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It  varies  a  good  deal  in  size  and  distribution,  but  generally  runs 
inwards  beneath  the  fascia  of  OoUes  to  the  scrotum  and  joins  the 
external  superficial  perinreal  nerve. 

[The  supei-ficial  vessels  and  nerves  are  to  be  tm-ned  aside,  and 
the  muscles  dissected  out.  The  accelerator  urinse  is  in  the  median 
line,  the  erector  penis  parallel  to  the  ramus  of  the  pubes,  and  the 
transversus  perinsei  crosses  between  them  posteriorly ;  the  muscles 
thus  boiuiding  a  triangular  space  in  which  a  part  of  the  triangular 
ligament  is  seen.] 

Superficial  Muscles  of  the  Perinaeum. 

The  muscles  in  the  superficial  perinseal  interspace  are  invested, 
each  by  a  fascia  proper  to  itself. 

The  Bulbo-cavernosus  (Fig.  99,  8)  [ejaculator  semim's  or  accele- 
rator urince)  is  a  single  muscle,  composed  of  two  symmetrical  halves 
united  in  the  middle  line  by  a  delicate  fibrous  raphe.  The  fibres 
arise  from  the  central  point  of  the  perinteum  and  from  the  fibrous 
raphe  superficial  to  the  bulb,  and  are  inserted  as  follows :— the 
posterior  fibres,  which  are  nearly  transverse  in  their  dii-ection, 
overlie  the  bulb  and  are  lost  upon  the  superficial  layer  of  the 
triangular  ligament ;  the  middle  fibres  encircle  the  coi-pus  spon- 
giosum and  meet  those  of  the  opposite  side  in  a  median  raphe 
under  cover  of  the  corpora  cavernosa;  and  the  anterior  fibres 
(inconstant)  pass  obliquely  outwards  and  forwards,  enclosing  the 
entire  circumference  of  the  root  of  the  penis  and  the  dorsal  vessels 
{compressor  vence  dorsalis). 

The  IscMo-cavernosus  (Fig.  99,  lo)  {erector  penis),  a  paired 
muscle,  covers  the  crus  penis.  It  arises  fi-om  the  anterior  and 
inner  surface  of  the  tuberosity  of  the  ischium,  from  the  ramus  of 
the  ischium  and  also  from  the  fibrous  origin  of  the  crus ;  and  ends 
in  an  aponem-osis  which  is  inserted  into  the  sides  of  the  crus  penis, 
sometimes  sending  a  slip  over  the  dorsal  vessels. 

The  Transversus  Perinaei  (Fig.  99,  14),  also  a  paired  muscle, 
is  veiy  variable  in  its  character.  It  arises  from  the  inner  side  of 
the  ramus  of  the  ischium,  and  running  forwards  and  inwards  meets 
its  fellow  muscle  of  the  opposite  side  in  the  central  point  of  the 
perina3um,  where  it  often  blends  with  the  fibres  of  the  accelerator 
urinEG  and  sphincter  ani. 

The  action  of  the  bulho-care.rnosiis  is  to  expel  the  contents  of  the 
urethra  by  its  sudden  and  spasmodic  contraction.  It  is  not  put  in 
action  during  the  greater  part  of  the  act  of  micturition  ;  but  when 
the  ftow  of  mine  has  ceased,  it  serves  to  eject  the  small  remaining 
portion ;  or  it  may  be  used  to  arrest  the  flow  of  urine  suddenly^ 
when  its  action  gives  rise  to  considerable  pain.    Its  action  diu-ing 
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coition  is  expressed  by  tlio  name  ejacidator  seminis,  and  its  antenor 
fibres,  when  present,  aid  in  producing  erection  of  tbe  penis  by 
compressing  the  dorsal  vein.  The  ischio-cavcrnosi  may  assist  some- 
what in  the  production  of  erection  by  compressing  the  corpora  caver- 
nosa and  more  directly  by  compressing  the  dorsal  vem  when  its 
accessory  slip  is  developed.    It  may,  too,  impress  some  voluntaiy 

Fig.  102. 


of  the  perinaaum. 

.   ,  (5.  Bulb  of  urethra. 

1.  Bight  crus  penis  (cut).  Artery  of  the  bulb. 

2.  Left  orus  poms  (cut).  ^  Superficial  triangular  ligament. 

3.  Pudic  nerve.  q'  peep  traiisversus  perinrei  muscle. 
1  Deep  layer  of  «?Pejfic^^J-'="^  ^Jtion     of     Cowper's  gland 

reflected  (Fascia  of  Lolles).  (right). 
0.  Pudic  artery. 


7V)  fare  p.  211!.] 
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the  isckio-jnibic  rami  for  nearlj"^  an  inch.  The  crus  is  to  be  drawn 
forward,  a  branch  of  artery  going-  to  it  being  carefully  preserved ; 
the  suiierlicial  lajj^er  of  the  triangular  ligament  will  then  be 
exposed.  It  may  be  well  to  leave  the  crus  penis  undisturbed  on 
the  right  side.] 

The  posterior  part  of  the  Corpus  Spongiosum  XJrethxae  will  be 
seen  to  be  a  dark,  vascular  body,  which  expands  to  form  the  bulb, 
immediately  in  front  of  the  triangular  ligament. 

The  Bulb  (Fig.  102,  6)  is  slightly  expanded  fi-om  side  to  side, 
and  consists  of  two  halves  united  by  a  delicate  septum  of  fibrous 
tissue.  It  is  closely  connected  above  with  the  triangular  liga- 
ment, with  which  its  delicate  fibrous  covering  is  continuous,  and  is 
embraced  by  the  two  halves  of  the  bulbo-cavernosus  muscle. 

The  Superficial  Layer  of  tlie  Triangular  Ligament  or  Deep 
Perinasal  Fascia  (Fig.  102,  8)  is  a  strong  proces.s  of  fibrous  tissue 
stretching  across  the  pubic  arch,  being  attached  to  the  rami  of  the 
OS  pubis  and  ischium  on  each  side,  behind  the  crura  penis.  It  is 
almost  horizontal  in  the  erect  posture. 

The  apex  of  the  ligament  is  separated  from  the  sub-pubic  liga- 
ment by  an  apertm-e  for  the  dorsal  vein  of  the  penis ;  and  the  base, 
which  has  the  form  of  an  inverted  V  with  the  angle  at  the  tendinous 
centre  of  the  perincBum,  is  continuous  with  the  fascia  of  CoUes 
where  this  tm-ns  around  the  superficial  transversi  periuEei.  and  also 
vnth.  the  base  of  the  deep  layer  of  the  triangular  Hgament. 

It  IS  perforated  about  an  inch  below  the  symphysis  by  the  mem- 
branous m'ethra ;  above  this  point,  close  to  "the  pubic  rami,  by  the 
dorsal  arteries  and  nerves  of  the  penis  and  the  arteries  to  the 
coipora  cavernosa;  and  slightly  behind  and  external  to  the  ui-ethra 


Pig. 


Pig. 

A. 
B. 
C. 
D. 
E. 

F. 
G. 
H. 


Pigs.  103  and  104.— The  male  perinseum  (from  Maclise's  Surgical 

Anatomy). 

103.  — Tlie  accelerator  urmse  removed  to  show  the  bulb  of  the  urethra 

and  the  triangular  ligament  partially  removed  to  show  Cowner's 
glands.  ^ 

104.  — The  levator  ani  removed  and  the  rectum  turned  down,  to  show  the 

prostate  and  neck  of  bladder. 

I.  Gluteus  niaximus. 


Urethra. 
Bulb. 
Prostate. 

Crus  penis  with  erector. 
Triangular  ligament  (cut  to  show 

Cowper's  glands). 
Anus. 

Tuber  ischii. 
Coccyx. 


K.  Levator  am. 

L.  Pudic  artery. 

M.  Membranous  urethra. 

N.  Vesicula  seniinalis. 

O.  Sacro-sciatic  ligament. 

P.  Base  of  bladder. 

Q.  Vas  deferens. 
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on  each  side  by  the  duct  of  Oowper's  glands  and  the  artery  to  the 
bulb  (Fig.  105). 

nt  is  advisable  not  to  proceed  any  fiu-ther  with  the  dissection  of 
the  left  side  of  the  perinseum,  in  order  that  a  good  side  Aiew  of  this 


Fig.  105. 


I  Sub-pubic  ligament  with  aperture 

for  dorsal  vein  of  the  penis. 

2.  Dorsal  vein  of  penis. 

3.  Apertures  for  dorsal  artery  and 

nerve  of  the  penis. 

4.  Dorsal  nerve. 

5.  Crus  penis.  . 

6.  Anterior  layer  of  triangular  liga- 

ment. 

7.  Aperture  for  artery  of  corpus 

cavernosum. 

8.  Dorsal  artery  of  penis. 

9.  Superficial  triangular  ligament. 
10.  Deep  triangular  ligament. 

II  Ischio-cavernosus. 

12.  Artery  of  corpus  cavernosum. 


13.  Aperture  for  artei-y  to  bulb. 

14.  Artery  to  bulb. 

15.  Urethral  aperture. 

16.  Pudic  veins. 

17.  Aperture  for  Cowper  s  duct. 

18.  Dorsal  nerve. 

19.  Position  of  bulb. 

20.  Position  of  Cowper  s  gland. 

21.  Apertures  for  superficial  perimtal 

vessels  and  nerve. 

22.  Internal  pudic  artery. 

23.  Fascia  of  Colles,  turned  bivck- 

24.  Posterior  border  of  perineal  ledge 

(junction  of  tr.angular  liga- 
ments with  fascia  of  CoUos). 
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tmiied  towards  the  median  Hue ;  the  bulb  should  also  be  drawn 
over  to  the  left  side  with  the  hooks,  so  as  to  increase  the  space 


Fig.  10(3. 


brought  into  view  as  much  as  possible.  The  minute  structures 
beneath  the  superficial  layer  of  the  triangular  ligament  are  then  to 
be  carefully  dissected.] 


Fig.  106. — Vertical  frontal  section  of  the  pelvis,  showing  fasoite,  modified  from 

Braune  (W.  A.). 


1.  Bladder. 

2.  White  line. 

d.  Uvula  vesiciB. 
i.  Subi5eritoneal  fat. 
5.  Prostate. 
0.  Obtm-ator  iuternus. 
7.  Verumontanum. 
H.  Ischio-rectal  fascia. 
9.  Levator  am. 

10.  Os  innoniinafcum. 

11.  Membranous  urethra. 

12.  Recto-vesical  fascia,  parietal  and 

visceral  layers. 

13.  Pudic  vessels. 
M.  Obturator  fascia. 


15.  Pubic  arch. 

16.  Obturator  membrane. 

17.  Fascia  of  ischio-cavernosus. 

18.  Ischio-rectal  fossa,  anterior  exten- 

sion. 

19.  Crus  penis. 

20.  Deep  triangular  ligament. 

21.  Bulb. 

22.  Deep  transversus  perinrei. 

23.  Bulbo-cavernosus  with  its  fascia. 

24.  Superficial  trianguhir  ligament. 

25.  Integument. 

26.  Muscles  of  thigh. 
28.  Ischio-cavernosus. 
30.  Muscles  of  thigh. 
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The  deep  perinoeal  pouch  or  hderspace,  between  the  superficial  and 
deep  layers  of  the  triangular  ligament,  is  now  opened  up.  The 
contents  are  the  deep  transversus  perinsei  (compressor  urethras); 
the  membranous  portion  of  the  urethi-a ;  Cowper's  glands ;  portions 
of  the  pudic  vessels  and  dorsal  nerve  of  the  penis,  and  the  artery  to 
the  bulb.  The  sub-pnbic  ligament  and  dorsal  vein  of  the  penis  lie 
at  the  anterior  angle  or  apex  of  the  interspace. 

The  Deep  Transversus  Perinsei  or  Compressor  TJrethi-ae 
(Pig.  102,  g)  arises  from  the  inner  surface  of  the  ischio-pubic  rami, 
between  the  attachments  of  the  ti-iangular  ligament  and  fi-om  both 
layers  of  that  ligament,  and  divides  into  anterior  and  posterior 
slips,  which  run  inwards  transversely  across  the  median  line  to 
enclose  the  membranous  portion  of  the  lu-ethra.  Within  the  fibres 
of  the  compressor  on  each  side  are  (1)  Cowper's  gland,  (2)  the  pudic 
artery,  giving  off  the  artery  to  the  bulb,  and  di^ddiiig  into  the 
artery  to  the  corpus  cavernosum  and  the  dorsal  artery  of  the  perns, 
(3)  tlie  corresponding  veins,  and  (4)  the  dorsal  nerve  of  the  penis, 
a  branch  of  which  supplies  the  muscle.  The  duct  of  Cowiier's 
gland  and  the  other  structures  named  have  been  seen  to  pierce  the 
superficial  layer  of  the  triangular  ligament  to  reach  the  supei-ficial 
pouch. 

[The  muscular  fibres  are  to  be  divided  near  the  ui-ethi-a  in  order 
to  see  one  of  .Cowper's  glands,  and  the  pudic  artery  and  nerve  with 
their  branches  are  to  be  followed  out  close  to  the  ischio-pubic  rami. J 

Cowper's  Glands  (Fig.  103,  E)  lie  close  to  the  membranous 
portion  of  the  ui-ethi'a,  one  on  each  side  of  the  median  line,  and 
are  most  readily  found  by  tracing  the  small  branch  of  supply  to 
each  gland  from  the  artery  to  the  bulb.  The  gland  resembles  a 
pea  in  size  and  shape,  and  consists  of  numerous  minute  lobules. 
Although  it  is  so  close  to  the  membranous  lU'ethi-a,  the  duct  pierces 
the  superficial  layer  of  the  triangular  Hgament  to  open  into  the 
bulbous  portion  of  the  canal,  and  is  nearly  an  inch  long. 

The  Pudic  Artery  (Fig.  107,  g),  one  of  the  two  tei-mmal 
branches  of  the  anterior  cUvision  of  the  internal  iliac,  will  be  found 
under  cover  of  the  pubic  arch.  After  running  in  Alcock's  cau=il 
(p.  206)  in  the  outer  wall  of  the  ischio-rectal  fossa,  and  giving  ott 
its  inferior  ha3morrhoidal  and  superficial  permaial  branches,  it 
pierces  the  deep  layer  of  the  triangular  ligament  near  its  b^e  to 
enter  the  deep  perinatal  interspace.  Here  it  runs  in  the  fibres 
of  the  compressor  urethras,  close  to  the  ischio-pubic  rami,  and 
gives  off  the  arteries  to  the  bulb  and  corpus  cavernosum,  and 
tei-minates  in  the  dorsal  artery  of  the  penis. 
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The  Artery  to  the  Bulb  (Fig.  102,  7)  passes  transversely  in- 
wards to  suijply  the  bulb,  to  reach  which  it  has  to  pierce  the 
suiierficial  layer  of  the  triangular  ligament  close  to  the  middle 
lino.  It  generally  gives  a  branch  to  Oowjjer's  gland  of  the  same 
side. 

The  Artery  to  the  Corpus  Cavernosum  (Fig.  107,  14)  pierces 

Fig.  107. 


the  superficial  layer  of  the  triangular  ligament  to  enter  the  cms. 
It  is  accompanied  by  a  vein. 

The  Dorsal  Artery  of  the  Penis  pierces  the  fore  part  of  the 
superficial  layer  of  the  triangular  ligament,  and  then  the  suspen- 
sory Kgament,  to  reach  the  upper  sui-face  of  the  organ,  where  it 
will  be  subsequently  traced. 

When  the  pudic  artery  is  small,  the  dorsal  arteries  are  derived 
from  the  trunks  of  the  internal  iliacs,  and  reach  the  penis  by 

Fig.  107.— Arteries  of  the  perinteum 
superficial  arteries  are 

1.  Tlie  penis  ;  the  crus  penis  of  the 

left  side  is  cut  through. 

2.  Accelerator  urinaa  muscle. 

3.  Erector  penis. 

4.  Anus  surrounded  by  the  sphincter 

ani. 

•5.  Rami  of  ischium  and  pubes. 
b.  Tuberosity  of  ischium. 
7.  Lesser  sacro-sciatic  ligament, 
n.  Coccyx. 

9.  Internal  pudic  artery,  crossing 
the  spine  of  tlie  iscln'um  and 
entering  the  perinieum. 


(from  Wilson).  On  the  right  side  the 
seen,  on  the  left  the  deep. 

10.  Inferior  hemorrhoidal  branches. 

11.  Hujierficialperiuajal  artery,  giving 
off  the  transverse  artery  upon 

rri  ^^^'^  '■'''"Inversus  periniei  muscle. 

12.  The  same  artery  on  tlie  left  side 
cut  off. 

13.  Artery  of  the  bulb. 

14.  The  artery  of  the  corpus  caverno- 
sum and  the  dorsal  artery  of 
the  penis. 
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piercing  both  layers  of  the  triaugular  ligament  on  each  side  of  the 
dorsal  vein. 

The  Dorsal  Vein  of  the  Penis  runs  between  the  sub-pubic  and 

triangular  ligaments  to  join  the  prostatic  plexus  of  veins. 

The  Internal  Pudic  Vein  receives  tributaries  corresponding  to 
the  branches  of  the  pudic  artery,  with  the  exception  of  the  dorsaUs 
penis  vein,  and  terminates  in  the  internal  iliac  vem. 

The  Pudic  Nerve  (Fig.  102,  3)  lies  below  the  artery  in  the 
ischio-rectal  fossa,  where  it  gives  ofi  its  hajmoii-hoidal  and  perm<eal 
branches,  and  ends  in  the  dorsal  nerve  of  the  penis.  The  latter 
accompanies  the  pudic  artery  thi-ough  the  deep  perinajal  mterspace, 
lying  to  its  outer  side  in  the  fibres  of  the  compressor  ui-ethree  and 
supplying  the  muscle,  finally  piercing  the  superficial  layer  of  the 
triangular  Hgament  with  and  external  to  the  dorsal  artery.  Its 
com-se  and  distribution  on  the  penis  wlLL  be  seen  later. 

The  Deep  Layer  of  the  Triangular  Ligament  (Figs.  lOo,  106) 
closely  resembles  the  superficial  layer  in  its  mode  of  attachment  to 
the  ischio-pubic  rami,  but  is  placed  higher  and  may  be  regarded  as 
a  continuation  of  the  obturator  fascia  across  the  sub-pubic  arch. 
It  is  in  contact  hdoic  with  the  deep  transversus  permasi,  and  above 
with  the  fat  of  the  anterior  extension  of  the  ischio-rectal  fossa,  the 
apex  of  the  prostate,  the  recto-vesical  fascia,  and  the  antenor  tibres 
of  the  levator  ani.  It  is  pierced  posteriorly  by  the  mternal  pu^c 
vessels  and  dorsal  nerve  of  the  penis.'and  in  the  middle  Ime  by  the 
urethra.  The  dorsal  vein  of  the  penis  runs  between  its  apex  and 
the  sub-pubic  ligament. 

[The  flaps  of  skin  should  be  carefully  sewn  together  before  the 
body  is  removed  from  its  position.] 

Anteeiok  Space  in  the  Female. 

[A  Httle  cotton-wool  is  to  be  inserted  in        ^'"g^;:;:  ^^^'^  f*^^. 
mii^ins  of  the  labia  majora  are  to  be  fastened  toge  Jei  b   a  iexN 
St  tches     An  incision  is  then  to  be  carried  transversely  above  the 
uictn  of  theTabia,  from  which  two  vertical  in«^^  ^ 
uargin  of  each  labium  as  convenient,  are  Piolon^^e^^^ 
central  point  uf  the  perinseum     The  ^^'^P^,,    •  ^^"^ J^^^^ 
reflected  from  the  middle  hue,  if  the  transverse  mcision.bemna  ui 

labia  has  been  already  made.] 

The  Superficial  Fascia  of  the  anterior  half  of  the  female 
perinLim  resembles  that  of  the  male,  in  being  divisible  mto  t.o 
lavers— superficial  and  deep.  the 

The  s.^Jicial  layer  of  superficial  fascia  is  continuous  with  the 
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fascia  of  the  body  generally,  and  usually  contains  mucli  fat  beneath 
the  integument  of  the  labium. 

The  devp  luytr  of  superficial  fascia  is  not  so  strongly  marked  as 
in  the  male,  but  has  the  same  connections.  It  is  continuous  with 
the  deep  fascia  of  the  groin,  and  is  attached  on  each  side  to  the 
margins  of  the  rami  of  the  os  jiubis  and  ischium,  nearly  to  the 
tuberosity.  It  then  makes  a  tiu-n  around  the  superficial  trans- 
versus  perintei  muscle  on  each  side,  and  joins  the  triangulai' 
ligament. 

Owing  to  the  position  of  the  vulva,  the  deep  layer  of  superficial 
fascia  is  divided  in  the  middle  line  and  becomes  continuous  with 
the  sheath  of  the  vagina ;  and  the  pouch  between  the  deep  layer 
of  superficial  fascia  and  the  triangular  ligament  (p.  209)  is  divided 
into  two  pai'ts,  which  have  been  named  the  pudendal  or  vulvo-scrokd 
sues  of  Broca. 

[The  deejD  layer  of  superficial  fascia  is  to  be  removed,  and  the 
superficial  perinjeal  vessels  and  nerves  dissected  out,  care  being 
taken  to  i^reserve  the  transvers;is  perinsei  muscle,  which  passes 
outwards  and  backwards  from  the  central  point  of  the  perinjeum.] 

The  Superficial  Perinseal  Artery  (artery  of  the  labium) 
(Fig.  108,  5)  is  a  branch  of  the  internal  pudic  artery,  and  is  larger 
than  in  the  male.  It  arises  luider  cover  of  the  ramus  of  the 
ischium  and  runs  forwards  and  inwards,  to  enter  the  pouch  of 
fascia  by  piercing  the  hinder  border  of  the  triangular  ligament, 
then  passing  over  or  imder  the  superficial  transversus  periuEei 
muscle  to  supply  the  superficial  muscles  of  the  perinseum  and  the 
labirmi.  It  gives  off  the  transverse  perimeul  artery  (4),  which 
runs  towards  the  median  line  close  to  the  superficial  transverse 
muscle,  and  anastomoses  with  the  opposite  artery  and  with  the 
neighbouring  branches.  Veins  corresponding  to  the  arteries  open 
into  the  internal  pudic  vein. 

The  Superficial  Perinaeal  Nerves  (Pig.  108)  are  two  in  number, 
and  ai'e  branches  of  the  pudic  nerve. 

The  iidcvnul  or  uiderior  (8)  nerve  rmis  upwards  and  inwards, 
enteiiug  the  pouch  of  fascia  and  being  distributed  to  tho  posterior 
pai-t  of  the  vulva. 

The  external  or  posterior  (4)  nerve  is  larger,  and  is  distributed 
to  the  superficial  muscles  of  the  perina3um,  forming  a  junction  with 
tho  inferior  pudendal  nerve. 

The  Inferior  Pudendal  Nerve  (Fig.  108,  2)  is  a  branch  of  the 
small  sciatic  nerve,  which  pierces  the  dee])  fascia  of  the  thigh  about 
an  inch  in  front  of  the  tuberosity  of  tho  ischium.    It  is  usually  of 
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small  size  in  the  female,  and  runs  upwards  and  inwards  to  join  the 
external  superficial  perinseal  nerve. 

[The  superficial  vessels  and  nerves  are  to  be  turned  aside  and  the 
muscles  dissected  out.    The  muscles  are  much  less  distinct  than  in 

Fig.  108. 


the  male  perineeum,  and  it  is  impossible  to  trace  aU  their  fibres 
without  maceration  and  preparation,  which  it  is  impracticable  tor 
the  student  to  undertake;  he  will  be  able  to  make  out  sufiicient, 
however,  to  assist  materially  in  foUowmg  the  descnption.J 

The  Perineeal  Body  of  Savage  (Fig.  109,  14),  pecuUar  to 
women,  consists  of  an  elastic  ma?s  of  tissue  placed  between  the 
oi-ifices  of  the  vagina  and  rectum,  and  imiting  aU  the  structures 
which  meet  in  the  central  point  of  the  pernia>um.  Its  use 
appears  to  be  to  allow  of  great  stretching,  without  tearing,  diuing 
parturition.  


Fig.  108.— The  female  perinssum  (Savage  and  Hirschfeld). 

1.  Dorsal  artery  of  clitoris.  8.  Internal  i,enn.Bal  nerve. 

2.  Inferior  pudendal  nerve.  9-  Internal  pud.c  aiteiy. 

3  Erector  clitoridis.  10.  Dorsal  nerve  of  f  torn- 

1  External  perinatal  nerve.  U.  Interior  If '""^l*"'^/'' 

G  Superficial  perineal  artery.  12.  M"^!-^"^'";''^''"'^  \?f  °J  ^^^^^^^^ 

(i  Mmn II  m'iatic  nerve.  IS.  Pudic  artery  leav n  g  pel\ is. 

7-  TZLerst  l"?in>ei.  M-  Inferior  In^morrhoidal  nerve. 
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The  Superficial  Muscles  (Figs.  108  and  109)  of  tlie  female 
periiifeum  closely  resemble  those  of  the  male,  with  the  exception 
that  the  two  portions  of  the  central  muscle,  corresponding  to  the 
bulbo-cavernosus,  are  separated  by  the  vulva.  On  each  side  there- 
fore of  the  vulva  will  be  found  the  half  of  the  biilbo-cavernosus ; 
lying  on  the  ramus  of  the  os  pubis,  the  erector  clitoridis ;  and, 
passing  from  the  tuber  ischii  to  the  central  point  of  the  perinseum, 
the  transversus  perinsei. 

The  Bulbo-C  avernosus  (sphincter  vaginfe)  (Fig.  109,  5)  arises 
on  each  side  fi'om  the  elastic  jDerinEBal  body  between  the  anus  and 
vagina,  a  few  of  its  supei-ficial  fibres  being  prolonged  into  the 
sphincter  ani ;  it  also  arises  from  the  reflection  of  the  deep  layer 
of  superficial  fascia  (ischio-perinseal  ligament  of  Savage)  for  nearly 
an  inch,  and  decussates  with  the  inner  fibres  of  the  transversus 
perintei.  The  fibres  of  the  muscle  overlie  the  bulbi  vestibuli  and 
glands  of  Bartholin,  and  are  divisible  into  three  sets,  corresponding 
with  those  of  the  bulbo-cavernosus  of  the  male.  The  anterior 
fibres  pass  forward  on  each  side  of  the  vulva  to  meet  those  of  the 
opposite  muscle  upon  the  cHtoris,  and  to  be  partially  inserted  into 
the  sheath  of  the  clitoris ;  the  middle  fibres  pass  beneath  the 
cHtoris  and  over  the  great  veins  upon  the  urethra  [pars  inierme- 
dialis),  which  are  analogous  to  the  corpus  spongiosiim  of  the  male, 
and  meet  those  of  the  opposite  side ;  the  posterior  fibres  pass  on  to 
the  triangular  ligament  (Savage). 

The  Erector  Clitoridis  (Fig.  109,  3)  resembles  the  erector  penis 
in  the  male,  and  though  actually  smaller  in  size,  bears  a  much 
larger  proportion  to  its  organ  than  that  muscle.  It  arises  from  the 
front  of  the  tuber  ischii,  and  is  inserted  on  the  sides  of  the  cms 
clitoridis. 

The  Transversus  Perinaei  (Fig.  109,  7)  (irises  from  the  inner 
side  of  the  I'amus  of  the  ischium,  and  meets  its  fellow  muscle  of 
the  opposite  side  in  the  central  perinasal  body,  where  it  is  blended 
with  the  fibres  of  the  bulbo-cavernosus  and  sphincter  ani,  and  the 
deep  part  of  the  sphincter  vaginie. 

The  Levator  Ani  (Fig.  109,  11)  is  divided  by  Savage  into  three 
parts:  1.  The  pubo-coccyf/ens,  now  seen  in  part,  its  fibres  havin"- 
the  same  direction  as  the  sphincter  ani.  It  arises  from  the  back  of 
the  pubes,  and  its  fibres  cross  the  rectum  between  the  superficial 
and  deep  sphincters,  and  are  inserted  into  the  side  of  the  last  two 
bones  of  the  coccyx.  2.  The  oUimito-aicci/gens,  which  arises  from 
the  line  of  division  of  the  pelvic  fascia,  into  obturator  and  recto- 
vesical layers  {white  line),  and  is  also  inserted  into  the  side  of  the 
last  two  bones  of  the  coccyx.    3.  The  ischio-roccygeus,  correspondin " 
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to  the  coccygeus  muscle  as  ordinarilj'  described,  and  extending 
from  the  spine  oi  the  ischium  to  the  side  of  the  coccyx. 
■  TThe  hulbo-cavernosus  muscle  is  to  be  divided  at  its  origin  and 
turned  up,  after  being  chssected  from  the  bulbus  vestibuh  beneath 

Fig.  109. 


arid  from  the  triangular  Ugament.    The  superficial  transversus 
neiiiStobexSrofed,  and^he  erector  clitoricUs  detached  fronr 
fh  bone  Jith  the  crus  clitoridis  which  will  be  seen  to  be  a  v.^.cu^a 
body  attached  to  the  ramus  of  the  pubes  for  ^^^^  , ''^,'1  "f^„^i; 
to  be  drawn  forward,  a  branch  of  artery  going  to  it  bemg  ple.el^ea, 
and  the  triangular  ligament  will  be  exposed.] 


Pig.  109.-The  superficial  muscles  of  the  female  perinreum  (from  Savage). 

9.  Obturator  internus  muscle. 

10.  Vagina. 

11.  Levator  ani  muscle. 


1.  Pubes. 

2.  Clitoris. 

3.  Erector  clitoridis. 

4.  Vestibule. 

.O.  Bulbo-cavernoBUs  muscle. 

6.  Uretlira. 

7.  SuperfioiaL transverse  muscle 

8.  Bulb  of  vagina. 


12.  Vulvo-vaginal  gland. 

13.  Sphincter  ani  externus. 

14.  The  perinitsal  body. 

15.  Gluteus  maximus. 

16.  Anus. 
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The  Bulb  of  the  Vagina  (Fig.  109,  8)  or  bulbus  vestibuli  of 

Kobelt  corresponds  precisely  to  one  half  of  the  bulb  of  the  male. 
It  is  a  vascular  bodj^  placed  on  the  side  of  the  orifice  of  the  vagina, 
and  enclosed  in  a  sheath  of  fascia  derived  from  the  triangular  liga- 
ment or  deep  perineal  fascia.  Each  bulb  is  about  an  inch  long,  and 
is  composed  of  a  plexus  of  veins,  which  communicate  with  those  of 
the  opposite  side  beneath  the  cUtoris.  The  forepart  of  the  plexus 
is  sometimes  known  as  the  pm-s  irderinediah's. 

The  Superficial  Layer  of  the  Triang-ular  Ligament  resembles 
that  of  the  male,  and  is  a  strong  process  of  fibrous  tissue  stretch- 
ing across  the  pubic  arch,  to  be  attached  to  the  rami  of  the  os 
pubis  and  ischium  on  each  side  beneath  the  crura  clitoridis.  It  is 
perforated  by  the  urethra  and  is  divided  posteriorly  by  the  vagina, 
with  the  coats  of  which  it  is  firmly  incorporated ;  it  gives  passage 
also  to  the  terminal  branches  of  the  pudic  arteries  and  nerves,  as  in 
the  male,  and  to  the  large  veins  of  the  clitoris  and  bulbi  vestibuli, 
which  pass  to  the  plexus  around  the  base  of  the  bladder. 


[The  superficial  layer  of  the  triangular  ligament  is  to  be  care- 
tuUy  detached  from  the  bone  and  removed,  when  the  deep  trans- 
versus  pennsei  and  the  terminal  branches  of  the  pudic  arterv  and 
nerve  are  to  be  dissected.]  ■ 

The  Deep  Transversus  Perinaei  (Compressor  Urethrre)  has  the 
same  attachments  as  in  the  male,  but  consists  largely  of  unstrined 
fibre.  ^ 

Involuntary  cii-cular  fibres  surround  the  whole  length  of  the 
female  urethra,  and  may  correspond  to  a  portion  of  the  prostate  in 
the  male. 

The  Glands  of  Bartholin  (Fig.  109,  12)  correspond  to  Cowper's 
glands  in  the  male,  but  are  more  superficially  placed.  Each  -land 
is  of  the  size  of  a  smaU  bean,  and  is  situated  behind  the  bulb"  Its 
minute  duct  opens  on  the  mucous  surface  in  front  of  the  hymen 
about  midway  between  the  cHtoris  and  posterior  commissure 

Pudic  Artery  and  Nerve  (Fig.  108).  The  tenninations  of  the 
pudic  artery  and  nerve  in  the  female  correspond  closely  to  those  of 
the  male  but  are  much  smaller.  The  artery  lies  unde;  cover  of  the 
rXLl  ti«.-t\the  nerve,  and  gives  ofP  arteries  to  h 

bulb  and  crus  clitondis,  and  the  dorsal  artery  of  the  clitoris 

in  t^:  ^'/^'J:^'  tenuinates 
orjan.  ""^  "  '"^'^  ''^        -  that 
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The  dorsal  artery  of  the  clitoris  (i)  reaches  the  dorsum  of  the  organ 
with  the  corresponding  nerve. 

The  Dorsal  Vein  of  the  clitoris  is  of  large  size,  and  passes  back- 
wards to  open  into  the  great  veins  around  the  neck  of  the  bladder. 

The  Pndic  Nerve  (9)  gives  off  muscular  branches  (12),  and  ends 
in  the  dorsal  nerve  of  the  clitoris  (10),  which  bears  a  much  larger 
proportion  to  that  organ  than  the  corresponding  nerve  of  the  penis. 

The  Deej:)  Layer  of  the  Triangular  Ligament  differs  from  that  in 
the  male  only  in  being  pierced  by  the  vagina. 

[The  flaps  of  skin  should  be  carefully  fastened  together  with 
stitches  before  the  body  is  moved  from  its  position.] 

Dissection  of  the  Abdominal  "Wall. 
The  dissection  of  the  Perineum  having  been  completed,  the 
student  should  proceed  to  examine  the  abdominal  wall,  the  condition 
of  which  will  vary  considerably  in  different  subjects.  In  a  fat 
subject  the  waU  of  the  abdomen  will  be  smooth  and  uniform,  but 
in  a  thin  muscular  subject  the  prominences  of  the  muscles  will  be 
readily  recognised.  In  all  bodies  the  lunbiHcus  will  be  seen  m  the 
median  line  about  midway  between  the  pubes  and  the  eusiform 
cartilage  of  the  sternum,  and  nearly  in  a  Hue  with  the  highest  point 
of  the  ihac  crest.  The  median  line  above  the  vunbiUcus  will  be 
found  to  be  sHghtly  depressed,  corresponchng,  as  will  be  afterwards 
seen,  to  the  linea  alba. 

On  each  side  of  the  median  line,  and  parallel  to  it,  is  the  promi- 
nence caused  by  the  rectus  abdominis  muscle,  bounded  externally 
by  the  linea  semilunaris,  and  occasionaUy  the  markings  m  that 
muscle  known  as  the  linew  transversa:  cai^  be  seen  through  the  skhi. 
Immediately  above  the  pubes  and  close  to  the  median  Ime  is  occa- 
sionally seen  the  prominence  of  the  pyi-aniidalis  muscle  on  each 
side     The  pubic  crest  and  spine  will  be  recognised  with  the  huger, 
andl'onparfs  li<,ame,d,  attached  to  the  latter,  will  be  followed  a  ong 
the  fold  of  the  groin  to  the  anterior  superior  spinous  process  ot  the 
iUrnn     On  the  sides  of  the  lower  part  of  the  thorax,  the  mter- 
digitations  of  the  obliquus  extcrnus  with  the  serratus  magnus  may 
be  seen  through  the  skin,  in  a  well-developed  sub|ect,  and  a  lateral 
subcostal  fossefte  indicates  the  upper  end  of  the  linea  semiluxiaris. 
Below,  the  iliac  crest  will  be  found  curving  backwards  and  up- 
wards from  the  anterior  superior  spine,  and  a  tubercular  prominence 
is  felt  a  little  in  front  of  its  midpoint  between  its  two  extremities 
'  The  condition  of  the  abd.uninal  rings  and  inguinal  canal  shoulrt 
be  carefully  examined  before  the  skin  is  removed.    If  the  spermatic 
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cord  be  traced  up  from  the  testis,  it  may  be  felt  to  disappear  tbrougb 
iin  opening  known  as  tbe  external  abdominal  ring,  and  even  in  a 
perfectly  well-formed  subject  the  fore-finger  can  be  passed  into  the 
ring  with  tolerable  facility,  if  pushed  up  fi'om  below,  carrying  the 
scrotiun  before  it.  In  a  subject  with  a  tendency  to  hernia,  the 
finger  can  be  carried  along  the  inguinal  canal  to  the  internal 
abdominal  ling,  or  if  a  ruptiu-e  actually  exists,  may  be  passed  into 
the  abdominal  cavity,  pushing  the  loose  skin  before  it. 

In  the  female,  the  abdominal  ring  is  usually  of  small  size,  and 
generally  too  contracted  to  admit  the  finger,  but  may  be  enlarged 
by  a  hernia.  The  projection  above  the  pubes,  which  is  covered 
with  hair  and  known  as  the  mans  Veneris,  is  due  simply  to  a 
development  of  fat  in  the  superficial  fascia  at  this  point.  The  skin 
of  the  abdomen  of  women  who  have  borne  children  is  marked  by 
numerous  small  white  scars,  the  result  of  its  over-distension  during 
pregnancy. 

[In  order  to  dissect  the  abdominal  wall,  it  is  necessary  to  distend 
the  abdomen  fully  with  air.  To  do  this,  a  narrow  knife  should  be 
thrust  through  the  mubilicus  into  the  peritoneal  cavity,  and  a 
blowpipe  shoiild  be  inserted.  A  circular  incision  should  previously 
be  made  through  the  skin  round  the  umbilicus,  and  a  piece  of 
whipcord  tied  round  the  blowpipe  in  the  groove  cut  in  the  skin. 
When  the  abdomen  has  been  fully  distended,  the  blowpipe  is  to  be 
withdi-awn,  and  the  opening  carefully  secured. 

One  incision  is  to  be  carried  from  the  ensiform  cartilage  to  the 
pubes  (avoiding  the  umbilicus),  and  another  along  the  crest  of  the 
ihum  and  from  the  anterior  superior  spine  of  the  ilium  horizontally 
to  the  middle  Hue,  joining  the  first  at  right  angles.  A  thiixl  at 
the  level  of  the  ensiform  cartilage  is  to  reach  well  back  to  the 
loms.  _  The  skin  is  then  to  be  reflected  from  the  median  line  by 
these  incisions.] 

The  Superficial  Fascia  in  this  region  resembles  that  through- 
out the  body,  but  is  sometimes  much  loaded  with  fat ;  it  is  to  be 
reflected  by  the  same  incisions  as  the  skin,  and  in  doing  this  there 
wni  be  found  in  it  the  cutaneous  nerves. 

The  Cutaneous  Nerves  (Fig.  110)  consist  of  two  sets,  anterior 
and  lateral.  The  anterior  nerves,  which  are  very  small,  will  bo 
found  in  two  rows,  one  close  to  the  linea  alba,  and  the  other 
piercing  the  tendon  of  the  external  oblique  near  the  outer  border 
of  the  rectus  ;  the  lateral  branches  will  be  found  of  greater  length 
running  along  the  fibres  of  the  same  muscle  and  also  givino-  a  few 
small  twigs  backwards.  Both  sets  are  derived  from  the  .".ix  lower 
thoracic  spmal  nerves.  About  two  inches  behind  the  anteriorspine 
ot  the  ilmm  and  half  an  inch  above  the  crest  will  bo  found  the 
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Fig.  110.— The  nerves  of  the  abdominal 

1.  Pectoralis  major  (cut). 

2.  Serratus  magnuts. 

3.  Latissimus  dorsi. 

4.  Intercostal  muscles. 
5  Rectus  abdominis. 

6.  Section  of  obliquus  externus. 

7.  Obliquus  internus.  _ 

8.  Trunsversalis  abdomniis. 
9  9  Nhith  thoracic  nerve. 

lo'  lb  Tenth  thoracic  nerve, 
ll' ll'  Eleventh  thoracic  nerve. 
12'  12  Twelfth  thoracic  nerve. 


14 

15. 

16. 

17. 

18. 


branch  of 
of 


wall  (from  Hirschfeld  and  LeveiUe). 
13  Lateral  cutaneous  branch  of  first 
lumbar  (ilio-hyi^ogastric). 
Anterior  cutaneous 

ilio-hypogastric. 
Anterior    cutaneous  brancu 

ilio-iuguiual.  .      .  , 

Ilio-hypogastric  and  d.o-mgunml 

nerves.  ,  , 

Lateral    cutaneous    branch  of 

second  intercostal  nerve. 
Lateral    cutaneous    branch  ol 
intercostal  nen.-e. 
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Litonil  cutaneous  branch  of  the  last  thdvadv  nerve,  and  close  upon 
the  crest  of  the  bone,  a  little  ]i()steri()r  to  the  preceding  nerve,  will 
be  seen  the //!/«t:  imHc/i  of  the  iliii-liijpdtiastric  nerve  (1st  lumbar), 
both  of  them  going  to  the  buttock  (13),  while  the  hypogastr-ic 
branch  of  the  latter  nerve  may  be  traced  in  the  hjqDogastric  region 
over  the  lower  part  of  the  rectus. 

Accompanjdng  the  nerves  will  be  found  (in  a  well-injected  body 
only)  small  branches  of  arteries  derived  from  the  intercostal, 
internal  mammary,  and  eiJigastric  arteries. 

[The  external  oblique  muscle  is  to  be  cleaned,  the  dissector 
begmmng  from  below  on  the  right  side,  and  from  above  on  the  left 
and  takmg  care  not  to  remove  its  tendon  near  the  median  Hne 
by  niistake.    The  mterdigitations  with  the  sen-atus  magnus  and 
latissimus  dorsi  are  to  be  carefully  defined.] 

The  Obliquus  Externus  (Fig.  Ill,  12)  arises  from  the  outer 
surfaces  of  the  bony  portions  of  the  eight  lower  ribs,  and  from 
the  intercostal  fascia  between  the  bones,  interdigitating  with  the 
sen-atus  magnus  bj-  four  or  five  points  above,  and'  with  the 
latissimus  dorsi  by  three  or  four  points  below.  Its  fibres  pass 
downwards  to  the  middle' line  and  pelvis  (p.  229). 

[In  order  to  see  the  whole  of  the  insertion  of  this  muscle  it  will 
be  necessary  to  contmue  the  dissection  by  reflecting  the  triangle  of 
skm  left  upon  the  grom.]  & 

The  Superficial  Fascia  of  the  Groin  (Fig.  112)  is  divisible  into 
two  layers— supei-ficial  and  deep. 

The  supn-fidal  layer  of  superficial  fascia  {a)  resembles  that  found 
elsewhere,  but  the  deep  layer  {b)  (Scai^pa's  fascia)  is  more  mem- 
branous. It  IS  du-ectly  continuous  with  the  deep  layer  of  the 
superficial  fascia  m  the  perinoeum  (p.  209),  opposite  the  upper  limit 
oi  the  attachment  of  the  genitals,  and  is  attached  firmly  to  the 
fascia  lata  of  the  thigh  below  Poupart's  Ugament,  thus  preventinc 
any  urine  which  may  have  been  infiltrated  into  the  tissues  from 
passing  down  the  thigh. 

Superficial  Vessels  and  Nerves  (Fig.  1 12).-Botween  the 
ayers  of  superficial  fascia  will  be  found  three  small  bri  L  „f 
the  femoral  artery,  with  their  accompanying  veins        "'''''^''^^  • 

The  superficial  cireun>fiex  iliac  (U)  runs  outwards  about  the  level 
of  Poupart's  hgament  to  the  anterior  superior  spine  •  the  sunerfi  .^i 
^yastric^^  runs  upwards  for  a  short  distanc    on'the  S  fi  t 
wall;  -.mi  the  snperior  external  pudir  (  f)  runs  overllV 
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tlie  saphenous  vein  as  it  opens  into  the  femoral.  Upon,  or  a  little 
below,  Poupart's  ligament  will  be  found  two  or  three  ingiunal 


Fig.  111. 


glands,  which  receive  the  Ijonphatics  f.-om  the  penxs  and  scrotunr, 
and  the  parts  around  the  anus.  _  n  nerve  will 

The  tendon  of  the  obliquus  exte^rsbeu^^ 

  —  "    V  _  il._1nft 


1.  Pectoral  is  major.  •  .  i--  

3.  Anterior  border  or  the  latissimus 
dorsi 


4  SerratUB  magnus. 

5.  Subclavius,  right  side. 

6.  Pectoralis  minor. 


7  Coraco-brachialis. 

8.  Upper  part  of  the  biceps,  show.ng 
its  two  heads. 

9.  Coracoid  process  of  the  scapuhv. 
10.  Serratus  magnus,  right  sme 
11  External  intercostal  muscle  of  the 

fifth  intercostal  space. 
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be  found  piercing  it  about  two  inches  above  the  pubes — the 
/i  i/pogaatn'c  hrancJi  of  the  ih'o-hi/pogastric  from  the  1st  lumbar;  and 
another  may  be  seen  issuing  from  the  external  abdominal  ring 
upon  the  spermatic  cord — the  ilio-ingidnul  (ii),  also  from  the 
1st  lumbar  (Pig.  112).  The  former  is  distributed  to  the  skin  above 
the  pubes,  the  latter  to  that  of  the  scrotum  and  penis  or  labium, 
according  to  the  sex,  and  to  the  inner  side  of  the  upper  part  of 
the  thigh. 

Lower  Attachment  of  Obliquus  Externus  (Fig.  111). — 
(1)  To  the  anterior  half  of  the  outer  lip  of  the  crest  of  the  ilium  ; 
Poupart's  ligament  succeedmg  this  attachment  is  merely  the 
thickened  lower  border  of  the  aponeurosis  of  the  external  oblique, 
reaching  from  the  anterior  superior  spine  of  the  ilium  to  the  spine 
of  the  OS  pubis,  and  receiving  the  attachmeiit  of  the  falciform 
process  of  Bm'ns  fi'om  the  fascia  lata  of  the  thigh.  (2)  The  pubic 
spine  and  crest  of  the  same  side,  and  the  inner  portion  of  the  ilio- 
pectineal  line.  A  triangular  band  of  strong  fibres  runs  from  the 
inner  extremity  of  Poupart's  ligament  to  the  innermost  part  of  the 
ilio-pectineal  line  of  the  same  side,  immediately  internal  to  the 
femoral  sheath.  This  is  known  as  Grimbernat's  ligament,  and  will 
be  met  within  the  dissection  of  femoral  hernia.  From  Gimbernat's 
ligament  a  process  is  reflected  upwards  and  inwards  to  the  lower 
part  of  the  linea  alba,  and  is  called  the  triangular  fascia.  (3)  To 
the  whole  length  of  the  median  line  from  the  ensiform  cartilage  to 
the  sjTnphysis  pubis,  blending  with  the  aponeurosis  of  the  internal 
oblique.  The  posterior  free  border  of  the  muscle  between  the  ribs 
and  ilium  is  usually  separated  fi-om  the  anterior  free  border  of  the 
latissimus  dorsi  by  a  triangular  interval,  the  "  triauf/le  of  Petit,"  the 
base  of  which  is  formed  by  the  iliac  crest,  and  the  floor  by  the 
obliquus  internus. 

Immediately  above  and  external  to  the  pubic  spine,  the  spermatic 
cord  (or  the  round  ligament  of  the  uterus  in  the  female)  will 
be  seen  to  emerge  from  an  opening  in  the  tendon,  the  external 


12.  External  oblique. 

13.  Its  aponeurosis.  The  median  line 

to  tlie  right  of  this  number  id 
the  linea  alba  ;  the  curved  line 
to  its  left,  the  linea  semilunaris; 
the  transverse  lines  above  and 
below  the  number,  the  linejB 
transversse. 

14.  Poupart's  ligament. 

15.  External  abdominal  ring. 

16.  Bectus  muscle  of  the  right  side 

brought  into  view  by  the  re- 


moval of  the  anterior  segment 
of  its  sheath.  *  Posterior  seg- 
ment of  its  sheath,  with  the 
divided  edge  of  the  anterior 
segment. 

17.  Pyraniidalis  muscle. 

18.  Internal  oblique. 

19.  Conjoined  tendon  of  the  internal 

oblique  and  transversalis. 

20.  The  lower  curved  border  of  the 

internal  oblique  muscle. 
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abdominal  ring,  the  outline  of  whicli  is  obscured  by  tbe  intercolumnar 
or  external  spermatic  fascia .  This  must  be  removed  to  expose  the 
abdominal  ring. 

The  External  Abdominal  Ring  (Fig.  112,  i)  is  merely  a  cleft  in 
the  external  oblique  tendon,  placed  obliquely  immediately  above 
and  to  the  outer  side'of  the  pubic  spine.    In  the  healthy  subject  it 


Fig.  112. 


Fiff  112  -Superficial  dissection  of  the  inguinal  and  femoral  regions 
^'      '  (from  Wood). 

(re-      f.  Superior  estenial  pudic  artery. 
'g.  Poupart's  ligament. 
//.  Intercolumnar  fascia. 
/    External  abdominal  ring. 
;,•   Arciform  iibres  of  external  oblu]Ue. 


a.  Superficial  layei'  of  fascia  (re- 
flected). 

h.  Deeper  layer  of  fascia  (reflected), 
the  superficial  vessels  being 
left  attached  to  the  external 
oblique. 

c.  Inguinal  lymphatic  glands. 

(/,.  Superficial  circumflex  iliac  artery, 

e.  Superficial  epigastric  artery. 


/.   Internal  saphenous  vein. 
m.  Femoral  lymphatic  glands. 
n.  Ilio-inguinal  nerve, 
o.  Saphenous  opening. 
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is  triangular  with  the  base  downwards  and  inwards  at  the  pubic 
crest,  and  is  about  au  inch  in  length  and  half  an  inch  across.  The 
tendinous  fibres  limiting  it  above  and  below  have  been  named  the 
jn/lurs  or  columns  of  the  rimj.  It  will  be  observed  that  the  outer 
pillar  is  flat  and  triangular  at  the  upper  part,  but  becomes  round 
and  thick  below,  where  it  is  attached  to  the  pubic  spine  and  corre- 
sponds to  the  inner  extremity  of  Poupart's  ligament ;  whilst  the 
internal  pillar  attached  to  the  pubic  crest  is  flat  and  continuous 
with  the  rest  of  the  tendon.  At  the  ujDper  part  of  the  ring  may  be 
seen  some  cvirved  fibres  running  in  a  transverse  direction  and  called 
the  intercolumnar  fibres,  the  continuation  of  which  forms  the  inter- 
columnar  or  external  spermatic  fascia,  and  is  prolonged  as  a  covering 
of  the  cord  and  testicle.  It  should  be  noticed  that  the  spermatic 
cord  does  not  lie  in  the  centre  of  the  ring,  but  upon  the  outer  pillar 
or  Poupart's  ligament,  which  is  slightly  drawn  down  by  the  weight 
of  the  testis. 

[The  external  oblique  is  to  be  reflected  by  cutting,  both  vertically 
and  horizontally,  thi'ough  its  muscular  fibres  where  they  join  the 
tendon,  and  by  detaching  them  from  the  ribs  immediately  below 
their  origin.  The  greater  part  of  the  muscle  can  then  be  turned 
back  towards  the  loin,  and  the  corresponding  tendon  may  be  dis- 
sected up  as  far  as  possible  towards  the  median  line.  The  handle 
of  the  knife  should  be  passed  under  the  triangular  portion  of  tendon 
left  in  the  groin,  after  which  the  tendon  may  be  readily  divided  by  a 
vertical  incision,  parallel  to  and  as  near  the  median  line  as  possible, 
and  reflected  towards  the  thigh  without  endangering  the  subjacent 
parts.  When  this  is  done,  it  wiU  be  found  that  the  tendinous'  fibres 
of  one  side  decussate  or  interlace  with  those  of  the  other  imme- 
diately above  the  pubes  in  the  manner  described.  The  internal 
oblique  muscle  will  then  be  exposed,  and  wiU  be  most  readily 
cleaned  by  beginning  at  the  lower  border  of  the  muscle  on  the 
right  side,  and  at  the  upper  border  on  the  left  side  of  the  subject. 
Near  Poupart's  ligament,  a  little  more  of  the  ilio-hypogastric  and 
ilio-inguinal  nerves  will  be  seen.] 

The  Obliquus  Internus  (Fig.  Ill,  i8).— The  fibres  of  this 
muscle  take  a  direction  opposite  to  those  of  the  obliquus  externus. 
The  origin  is  from  the  posterior  tendon  of  the  tranversalis  muscle 
(the  so-called  "fascia  lumborum"  or  "lumbar  apoiiouro.sis "), 
from  the  anterior  two-thirds  of  the  middle  lip  of  the  crest  of  the 
iluim,  and  the  outer  half  of  Poupart's  ligament.  The  upper  fibres 
pass  to  bo  insi-rted  into  the  lower  margins  of  the  cartilages  of  the 
last  throe  ribs,  where  they  fall  into  a  line  with  those  of  the  internal 
intercostal  muscles.  Below  this  the  muscle  is  inserted  into  the 
xiphoid  appendix  and  hito  the  linea  alba  by  an  aponeurosis,  which 
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splits  to  enclose  the  rectus  in  its  upper  two-thirds  and  passes  in 
front  of  the  muscle  below  (see  p.  236) ;  wliile  the  lower  fibres, 
becoming  gradually  more  and  more  horizontal  in  their  course  to 
the  middle  line,  in  the  end  arch  downwards  to  be  inserted  iato  the 
pubic  crest,  and  into  the  ilio-pectineal  line  behind  the  attachment 
of  Gimbernat's  ligament,  blending  with  a  part  of  the  attachment  of 
the  transversalis  to  form  the  conjoined  tendon. 

In  the  male  subject,  some  pale  muscular  fibres  will  be  found  to 

be  continuous  with  the  lower 
border  of  the  internal  oblique, 
and  to  descend  upon  the  sperm  atic 
cord  and  testicle.  These  form 
the  cremnster. 

The  Cremaster  (Fig.  US,  A) 
consists  of  a  series  of  thin  mus- 
cular loops  united  by  delicate 
fascial  tissue,  spread  over  the 
spermatic  cord  and  upper  part 
of  the  testicle.  It  is  attached 
extevKcdhj  to  the  inner  pai-t  of 
Poupart's  Ligament,  -where  it  is 
continuous  with  the  origin  of 
the  internal  obhque,  and  inter- 
nally to  the  spine  f\nd  crest  of 
the  pubes.  This  musculo -fascial 
lamina  constitutes  one  of  the 
investments  of  the  cord  and 
testicle,  and  as  it  separates  the 
fascia  spermatica  externa  (inter- 
columnar  fascia)  from  the  fascia 
spermatica  interna  (infundibuli- 
form  process  of  fascia  transver- 
salis), it  might  be  termed  the 
fascia  spermatica  media.  The 
cremaster  is  si^^plied  by  the  genital  branch  of  the  genito-criu-al 

nerve.  .     .„  , 

To  explain  the  formation  of  this  muscle  it  will  be  necessary  to 
refer  to  the  early  stage  of  foetal  life,  when  the  testis  was  situated 
within  the  abdomen  and  immediately  below  the  kidney. 

About  the  seventh  month  of  foetal  life  the  testis  passes  through 


FigB.  113,  114,  115.-Diagran,B  to  illustrate  the  deBcent  of        testis  and  tin- 
foniiation  of  the  tunica  vagmahs  (drawn  by  J.  1.  tTiaj  ). 
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the  iiiternal  abdominal  ring,  and  by  the  eighth,  montb  reaches  the 
scrotum,  a  process  of  jjeritoneum  {processus  vafjindlis)  preceding  it. 
The  looped  fibres  of  the  crem;)ster  would  appear  to  be  fibres  of  the 
internal  oblique  daawn  down  by  the  testicle  in  its  descent. 

According  to  Curling,  a  muscular  band,  consisting  of  three  sets  of 
fibres  and  called  the  r/uberiiaculuin  testis,  passed  from  the  pubes  to 
the  testis,  and  its  divisions  had  the  following  attachments— one  to 
the  bottom  of  the  scrotum,  and  one  on  each  side  of  the  external 
abdominal  ring,  to  Poupart's  ligament  and  the  crest  of  the  pubes 
(Fig.  113).  By  the  action  of  these  bands  the  testicle  was  drawn 
down  as  far  as  the  external  abdominal  ring,  but  it  is  obvious  that 
when  it  had  reached  this  point  the  lateral  bands  must  have  become 

Fig.  114.  Fig.  115. 


horizontal,  and  thus  have  lost  all  power  of  traction  ;  and  the  further 
progress  ut  the  testis  depended  therefore  upon  the  middle  band, 
which  continued  to  draw  the  gland  to  the  bottom  of  the  scrotum 
(i^'g.  114).  The  effect  of  this  was  to  stretch  tho  lateral  bands 
attached  to  the  pubes  on  each  side,  and  thus  they  were  drawn 
down  with  the  cord,  in  which  they  are  probably  represented  in  the 
adult  by  some  unstripcd  muscular  fasciculi  called  by  Heule  the 
"internal  cremaster."  The  external  cremaster  is  formed  by  the 
lower  fibres  of  the  internal  oblique,  which  were  carried  down"  with 
the  testicle  in  its  progress  (Fig.  11.5).  It  must  bo  added,  however 
t  mt  more  recent  observations  render  it  doubtful  if  the  descent  of 
tlie  testis  IS  actually  accomplished  by  these  means. 

t>.^T^"/"u''r"''!  "bliquo  is  to  be  divided  by  n,  vertical  incision  from 
the  lust  rib  to  the  middle  of  the  cre.st  of  the  ilium  and  thfs  is  llZ 
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carried  along  the  crest  and  Poupart's  ligament  to  near  the  lower 
border  of  the  muscle.  The  muscnlar  fibres  must  be  carefully  (livided 
until  a  cellular  interval  is  reached,  in  which,  near  the  cnsta  ilii, 
will  be  found  the  branches  of  an  artery  (deep  circumflex  ihac). 
The  muscle  is  then  to  be  turned  backwards  and  forwards,  care 
being  taken  not  to  injui-e  the  exposed  vessels  and  ner^^es  or  the 
subjacent  transversalis  muscle.] 

The  Nerves  (Fig.  110),  five  or  six  in  number,  are  branches  of 
the  lower  thoracic  nerves,  which  run  horizontally  forwards  to 
pierce  the  rectus  muscle  and  emerge  on  the  front  of  the  abdomen. 
At  this  stage  they  may  be  seen  giving  off  theii-  lateral  mtaneous 
branches,  which  pierce  the  obhquus  internus  and  externus  at  once. 
Close  above  the  crista  ilii  may  be  found  the  iUo-hypogastric  and 
ilio-inguinal  branches  of  the  first  lumbar  nerve  (i6),  runnmg 
downwards  towards  the  pubes. 

The  ilio-htjpogastric  has  been  seen  to  supply  the  skin  above  the 
pubes  the  ilio-mguinal  that  of  the  penis  and  scrotum  (labium  m 
female)  and  inner  side  of  the  thigh.  From  one  of  these  nei^es 
usually  the  ilio-hypogastric,  is  given  off  an  iliac  branch  which 
pierces  the  external  oblique  and  its  fascia  above  the  crest  of  the 
iUum  and  descends  upon  the  outer  side  of  the  buttock  to  supply 
the  integument  of  that  region.  The  twelfth  thoracic  nerve  also  sends 
an  iliac  cutaneous  twig  to  supply  an  area  of  skin  m  front  of  the 
distribution  of  the  last-named  branch. 

The  arteries  of  the  abdominal  wall  are  derived  from  the  lower 
intercostals  and  from  the  kmrbar  branches  of  the  abdominal  aorta ; 
their  course  resembles  that  of  the  corresponding  nerves  and  they 
anastomose  with  the  deep  circumflex  iliac  laterally  and  with  the 
deep  epigastric  anteriorly.  A  large  branch  o  the  deep  ™- 
flex  iliac  artery  runs  vertically  upwards  between  the  internal 
oblique  and  ti-anversalis  from  a  short  distance  behind  the  antenoi 

superior  iliac  spine.  .  .  . 

The  Transversalis  Muscle  (Fig.  116,  6)  has  its  or,<pn-h  fiom 
the  inner  surfaces  of  the  cartilages  of  the  lower  six  ribs,  where  it 
interdigitates  with  the  diaphragm;  2,  by  a  strong  aponeurosis 
which  posterioriy  is  divided  into  thi-ee  lamm.,  the  an  eno^^^^ 
wHch  is  attached  to  the  intertransverse  liganients  and  antouoi  sm 
faces  of  the  transverse  processes;  the  middle  to  the  ^^V^  fJ^' 
transverse  processes;  and  the  posterior  to  the  «P;^«"f^ 
and-supra-spinous  ligaments  of  all  the  lumbar  vertobrre  (foinnn, 
the  greater  part  of  what  is  sometimes  called  the  hnnbar  apoue^ros'. 
^^i:iLora.)  (Fig.  117) ;  3,  from  the  anterior  two-  hu-ds  of 
the  inner  lip  of  the  crest  of  the  ilium,  and  4.  from  the  outer  third 
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of  Poiipart's  ligament.  Its  tendon  of  insertion  passes  to  the  linea 
alba  behind  the  rectus,  from  the  ensiform  cartilage  to  about  the 
junction  of  the  middle  and  lower  thirds  of  the  muscle,  and  in  front 
of  it  below  this  point  as  far  as  the  pubes,  being  inseparably  united 
with   the   aponeurosis  of  the 


internal  oblique  ;  and  into  the 
pubic  crest  and  ilio-pectineal 
line,  forming  with  the  internal 
oblique  the  conjoined  tendon. 
Action. — The  transversalis  is 
essentially  a  contractile  abdo- 
minal belt,  and  has  little  or  no 
influence  upon  the  movements 
of  the  trunk.  The  obhqui  aid 
the  transversalis  in  constricting 
the  abdominal  cavity,  and  are 
also  direct  and  lateral  flexors  of 
the  lumbar  portion  of  the  ver- 
tebral column;  and  all  these 
muscles  aid  in  expu-ation,  partly 
by  drawing  down  the  ribs  and 
sternum,  and  partly  by  upward 
pressure  of  the  diaphi-agm 
through  the  medium  of  the  vis- 
cera. They  are  hence  muscles 
of  locomotion  (except  the  trans- 
versalis), of  abdominal  con- 
striction, and  of  expiration. 


Pig.  116. 


[The  dissector  will  find  the 
rectus  muscle  close  to  the  median 
line  and  enclosed  in  its  sheath,  through  which  it  is  indistinctly  visible, 
ihe  line  between  the  recti  as  low  as  the  umbilicus  is  known  as  the 
(I  Ilea  alba,  that  at  the  outer  border  of  each  muscle  as  the  linea 


Fig.  116.— Lateral  view  of  the  transversalis 

1.  Latissimus  dorsi.  g, 

2.  Serratus  magnus. 

3-  Upper  part  of  the  external  oblique. 
4.  Two  of  the  external  intercostal 
muscles. 

li.  Two  of  the  internal  interooBtals. 
()•  Transversalis. 
7.  Its  posterior  aponeurosis, 
y.  Its  anterior  aponeurosis  passing 
behind  the  sheath  of  the  rectus. 


10. 
11. 
12. 


abdominis  muscle  (from  Wilson). 

Lower  part  of  the  left  rectus,  with 
the  aponeurosis  of  the  internal 
oblique  and  transversalis  pass- 
ing in  front. 

Right  rectus  muscle. 

Poupart's  ligament. 

Tensor  vagime  femoris  and  glu- 
teus medius  invested  by  fascia 
lata. 
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semilurMris,  and  the  transverse  markings,  three  or  four  in  number, 
are  the  linvK  transversa.  The  median  hne  below  the  umbihcus 
presents  no  furrow,  but  is  often  marked  by  a  hue  of  pigment,  and 
in  the  male  by  a  growth  of  hair.] 

The  Sheath  of  the  Rectus  (Fig.  117)  having  been  opened  by 
a  vertical  incision,  wiU  be  found  to  exist  in  its  complete  form  only 
over  the  upper  two -thirds  of  the  muscle.  It  is  here  formed  by  the 
tendon  of  the  internal  oblique,  which  splits  at  the  linea  semilunaris 

Fig.  117. 


to  enclose  it,  and  to  blend  with  the  tendons  of  the  transversabs  and 
external  obUque.  Thus  in  front  of  the  muscle,  up  to  its  insertion, 
are  the  tendon  of  the  obliquus  externus  and  one-half  of  tl^f^  tendon 
of  the  obliquus  internus,  whilst  behind  are  the  other  hall  of  he 
tendon  of  the  obliquus  internus  and  the  tendon  of  the  transversahs. 
This  aiTangement  terminates  a  little  below  the  umbdicus  (seldom 
so  low  as  midway  between  the  umbilicus  and  pubes)jmd.  the 

Fi-.  I17.-Amingenient  of  lumbar  aponeurosis  at  level  of  third  lumbar 

"  vertebra. 

1.  Sacro-lumbalis.  «•  External  oblique. 

2.  Psoas  magnus.  7.  Internal  ob  que. 

3.  Longissinms  dorsi.  «•  Transversahs. 

4.  Quadratus  lumborum.  Rectus. 

5.  Latissimus  dorsi. 
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sheatli  is  wanting  behind  over  the  rest  of  the  muscle,  i.e.,  the 
aponeurosis  does  not  split,  but  passes  entirely  in  front,  and  there 
is  nothing  between  the  muscle  and  the  peritoneum  but  the  fascia 
ti'ansversalis  and  subperitoneal  tissue.  It  shoiild  be  understood 
that  the  cUstinction  of  the  aponeuroses  of  the  obliqui  and  trans- 
versalis  from  each  other  is  virtual  ouly,  and  cannot  be  demonstrated 
by  the  dissector. 

The  point  where  the  sheath  ceases  to  pass  behind  the  rectus  is 
marked  by  a  sharp  curved  margin  (fold  of  Douglas),  in  front  of 
which  the  epigasti'ic  vessels  will  be  seen  to  pass,  and  enter  the 
substance  of  the  muscle.  This  will  be  afterwards  seen  from 
behind  (Fig.  123,  c). 

[In  many  subjects  immediately  above  the  pubes,  in  front  of  the 
rectus  and  enclosed  in  its  sheath,  will  be  found  a  little  muscular 
slip,  the  pyramidalis.  Both  muscles  are  to  be  cleaned  ui  the 
direction  of  their  fibres.] 

The  Pyramidalis  (Fig.  Ill,  17)  arises  from  the  crest  of  the 
pubes  close  to  the  median  line,  and  passes  up  for  about  two  inches 
to  be  inserted  into  the  linea  alba. 

The  Rectus  Abdominis  (Fig.  Ill,  16)  arises  from  the  pubic 
crest  and  supra-pubic  ligament,  and  by  an  interlacement  fi'om  ,the 
front  of  the  pubic  bones  and  interpubic  joint.  The  inner  fibres  of 
origin  are  fleshy,  the  outer  tendinous,  but  there  is  no  division  into 
two  "  heads."  It  expands  into  a  broad  muscle,  and  is  inserted  into 
the  ensiform  cartilage  and  into  the  anterior  surface  of  the  cartilages 
of  the  last  three  true  ribs  (oth,  6th,  and  7th),  and  slightly  into  the 
5th  rib  external  to  its  cartilage. 

The  linece  transversm  are  tendinous  intersections  corresponding 
to  abdominal  ribs;  one  is  placed  nearly  opposite  the  lunbilicus, 
a  second  at  the  level  of  the  ensifoi-m  cartilage,  a  third  between 
these,  and  a  fourth  is  occasionally  found  between  the  umbilicus 
and  the  pubes.  They  seldom  extend  through  the  whole  of  the 
muscular  fibres,  and  are  distinct  only  in  front,  where  they  adhere 
firmly  to  the  sheath. 

The  rectus  is  a  powerful  fl.ex<ir  of  the  htmhar  rertehrcv,  inclining 
the  thorax  upon  the  pelvis  or  vice  versa.  It  acts  as  ahdnmiual 
compressor  mainly  by  increasing  the  resistance  of  the  anterior 
abdominal  wall  during  the  action  of  the  other  muscles  of  the 
region,*  and  it  assists  expiration  by  dra  wing  down  the  sternum  and 
sternal  extremities  of  the  ribs. 

*  If  the  abdomen  bo  sunken  the  line  of  the  rectus  presents  a  forward  con- 
cavity, and  during  contraction  tlie  muscle  becomes  more  widely  separated  from 
the  spine  and  will  hence  tend  to  reduce  the  pressure  upon  the"  viscera 
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Ihe  abdominal  muscles  are  swiipUvd  by  the  lower  six  intercostal 
nerves,  and  by  the  ilio-bypogastric  and  ilio-inguinal  branches  of 
the  first  hunbar  nerve  (L'ig.  110).  _ 

The  Deep  Epigastric  Artery  (Fig.  118),  with  its  vense 
comites  will  be  traced  into  the  back  of  the  rectus  muscle,  where 
the  sheath  is  deficient,  passing  in  front  of  the  fold  of  Douglas. 
The  muscle  should  be  divided  and  the  artery  will  be  seen  runmng 
towards  the  sternum,  anastomosmg  with  the  lumbar,  lower  inter- 
costal, and  superior  epigastric  branch  of  the  internal  mammary 

artery  in  its  course.  _        .  , 

The  nerves  piercing  the  rectus  are  the  tei-minations  of  the  lower 
intercostal  nerves,  which  pass  through  it  and  its  sheath  to  reach 
the  surface  near  the  middle  line  and  supply  the  cutaneous  area 
between  the  linea  alba  and  linea  semilunaris. 

The  Fascia  Transversalis  is  the  membrane  Immg  the  trans- 
versalis  muscle,  and  is  continuous  with  the  fusda  iHaca  (covering 
the  iliacus  and  psoas  muscles)  at  the  iliac  crest  and  Pouparts 
ligament,  and  with  the  diaphragmatic  fascia  at  the  line  of  origin  of 
this  muscle.    Opposite  the  point  at  which  the  external  iliac  vessels 
pass  beneath  Poupart's  ligament  it  gives  a  process  to  strengthen 
L  anterior  wall  of  the  femoral  sheath,  while  the  fascia  iliaca  pass  s 
upon  the  ilio-psoas  beneath  the  sheath  but  without  aiding  it. 
formation.  (The  sheath  itself  is  a  continuation  of  the  subperitonea 
rstment  If  the  extei.al  iliac  and  other  abdominal  vessel.^ 
It  is  usually  thin  and  transparent,  and  is  sometimes  difficult  to 
demonstrate  on  account  of  its  intimate  connexion  with  the  sub- 
Wtoneal  tissue.    At  the  internal  abdominal  ring  the  transversahs 
SL  irprolonged  over  the  elem'ents  of  the  ^^^^^ 
infundibuliform  fascia,  in  the  manner  described.    Inteinally  it  i» 
a  Sed  to  the  ilio-pectineal  line  behind  the  conjoined  tendon,  and 
reaches  the  middle  line  along  the  back  of  the  crest  of  the  pubes. 

Anatomy  or  Inguinal  Hernia. 
This  will  be  the  best  time  for  examining  the  parts  concerned  in 
•  rt.vnln     To  do  this  the  muscles  should  be  restored  as 

S;  as'Sle  to  thL  natural  positions,  and  the  student  will 
agaSf  stiX  the  external  abdominal  ring.  The  spermatic  cord 
with  its  vessels  will  be  seen  to  pass  through  this  openmg  (the 
xnttcolumnar  fascia  having  been  previously  ijmoved),  and  on 
t^fc  ng  ini  the  cord  by  turning  the  muscles  aside  in  then-  ord 
f  wUl  be  found  to  disappear  beneath  the  sharp  arched  boi-der  of  the 
Lnsversalis  muscle.    The  tissue  beneath  this  muscle  is  the  fasaa 
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frausvi'i-sa/is  {Fig.  US,  /),  and  between  this  and  the  peritoneum  is 
the  subperitoneal  tissue.  Both  of  these  layers  are  prolonged  upon 
the  cord  and  testicle  as  an  infundibulifoi-m  sheath,  and  the  internal 
orifice  of  the  funnel,  when  artificially  defined  with  the  knife,  is 
called  the  internal  abdominal  ring.  The  prolongation  of  fascia 
transversalis  itself  is  called  the  in/undihuliform  or  internal 
spermatic  fascia  (Fig.  118,  /). 

The  Internal  Abdominal  Ring  (Fig.  119),  an  artificial 
opening  in  the  fascia  tranversalis,  is  placed  midway  between 
the  spine  of  the  pubes  and  the  anterior  superior  iliac  spine,  and 
about  half  an  inch  above  Poupart's  ligament,  immediately  outside 
the  deep  epigastric  vessels.  The  fascia  is  distinctly  thickened  at 
the  lower  and  outer  parts  of  the  ring. 

The  Inguinal  Canal  (Figs.  118,  119)  is  an  interspace  about 
an  inch  and  a  half  in  length,  transmitting  the  cord  and  extending 
from  the  internal  to  the  external  abdominal  ring. 

In  front  it  is  bounded  by  1,  (in  its  whole  length)  the  tendon  of 
the  external  oblique  ;  2,  (in  its  outer  third)  the  lowest  part  of  the 
muscular  fibres  of  the  internal  oblique.  Behind  are— beginning 
nearest  the  internal  ring— 1,  the  fascia  tranversalis  (for  the  whole 
length  of  the  canal)  ;•  2,  the  conjoined  tendon  (in  its  inner  third), 
and  the  triangular  fascia  (if  it  exists);  3,  the  deep  epigastric 
vessels  (immediately  to  the  inner  side  of  the  internal  abdominal 
nng).  Below  is  the  line  of  junction  between  Poupart's  ligament 
and  the  lower  border  of  the  fascia  transversalis.  Above  is  the 
arched  border  of  the  transversalis  muscle,  and  sometimes  a 
stronger  band  of  fibres  in  the  fascia  transversalis  running  over  the 
vascular  sheath  (Pig.  123). 

Inguinal  Hernia  is  of  two  kinds,  oblique  and  direct.  The 
oblique  passes  through  the  internal  abdominal  ring,  along  the 
inguinal  canal  and  out  of  the  external  ring.  The  direct  hernia 
breaks  thi-ough  or  pushes  before  it  the  posterior  waU  of  the 
mgiunal  canal  at  its  inner  part,  iil  a  triangular  space  caUed 
HesselbarlCs  iriavij/e,  bounded  by  the  deep  epigastric  artery 
externally,  the  rectus  internaUy,  and  Poupart's  ligament  below'; 
and  emerges  at  the  external  ring,  thus  taking  a  more  direct  course 
than  the  oblique  variety. 

The  com-iugs  of  each  hernia  will  be  best  seen  by  tracing  them 
from  within  outwards  :  thus  the  oblique  hernia  would  push  before 
It  (1)  parietal  peritonomrt^^Sj^  the  sac  ;  (2)  subperit,.neal 
lascia;  (3)  m  coming jR^puijliJ^^  ring,  the  infun.libuli- 

tom  fascia;    (4)  i"/^astM|!^W;4  the  internal  oblique,  the 


cremaster  muscle,  th&l^^iclHre  united  by  cellula^  tissue 
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aud  are  sometimes  known  as  the  cremasteric  fascia ;  (5)  in  emerging 
from  tlie  external  ring,  the  intercolumnar  or  external  spermatic 
fascia  ;  and  finally  (6)  the  superficial  fascia  and  skin. 


Fig.  118. 


A  clir^rt  hernia  has  the  same  coverings  as  the  oblique  form,  when 
it  pa':;:  \Lou^  the  outer  portion  of  — ch's  tnan^^ 
that  it  pushes  a  layer  of  the  transversalis  fascia  before  it^mstead 


Fig.  118.-DiBsection  of  the  inguinal  canal  (from  Wood). 


a.  Extenml  oblique  (turned  clown) 
b]  h.  Internal  oblique. 
C.  Transversalis. 

d.  Conjoined  tendon.  [opened. 

e.  Bectus    abdominis   with  sheath 


/".  Fascia  transversalis. 
'(J.  Triangular  fascia. 
'/(.  Creniaster. 
(.  lufundibuHfoim  fascia. 
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of  distending  the  infimdibuliform  process ;  but  should  it  force  its 
way  thi-ough  the  inner  jDart  of  the  triangle  it  would  derive  an 
additional  lamina  (superficial  to  the  fascia  transversalis)  from  the 
conjoined  tendon.  It  would  not,  however,  receive  its  cremasteric 
investment  in  either  case  until  it  entei's  the  scrotum. 

By  dividing  the  fascia  transversalis  immediately  to  the  inner 
side  of  the  internal  abdominal  ring,  there  will  be  found  the  deep 
epigasti-ic  artery,  running  with  its  vena?  comites  in  a  line  from  the 
middle  of  Poupart's  ligament  towards  the  umbilicus;  and  the 
varieties  of  inguinal  hernia  have  been  named  external  or  inter iml 
according  to  their  relation  to  this  vessel.    It  is  obvious  that  a 


Fig.  119. 


Fascia  transversalis 

Conjoined  tendon 
Triangular  fascia 


Deep  epigastric  artery. 


Internal  obliqiie. 


Cremaster. 


External  oblique. 


hernia,  passing  through  the  internal  ring  must  be  external  to  this 
artery,  and  heoce  oblique  hernia  and  external  hernia  are  sjmony- 
mous  terms.  In  the  same  way,  dii'ect  hernia  protrudes  thi'ough 
the  abdominal  wall  to  the  inner  side  of  the  epigastric  artery,  and 
thus  internal  is  the  same  as  dii-ect  hernia. 

The  anatomy  of  the  parts  concerned  in  hernia  being  fully  com 
prehended,  it  wiU  be  readily  seen  that  the  direction  in  which  force 
IS  to  be  appHed  to  return  the  protruded  bowel  into  the  abdomen- 
common  ly  called  the  <«x/.-must  differ  in  the  two  cases;  and  the 
student  should  notice  the  effect  which  the  position  of  the  body 
and  limbs  has  upon  the  tissues  near  tlie  groin.    Thus,  with  the 

Pig.  I19.-Diagram  of  the  inguinal  canal,  showing  its  anterior  and  post^ 
boundaries  (drawn  by  J.  T.  Gray).  IJo«ceuoi 
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body  and  legs  extended  at  full  length,  the  lower  part  of  the 
abdomen  is  rendered  tense ;  whilst  if  the  thigh  is  flexed  upon  the 
pelvis  and  adducted,  and  the  body  bowed  forward,  the  structures 
become  relaxed,  and  would  more  readily  admit  of  the  return  of  the 
protruded  bowel. 

Varieties  of  Hernia.— Them  are  two  varieties  of  oblique  inguinal 
hernia  termed  amgeiiital  hernia  and  infantile  or  encysted  hernia,  the 
anatomy  of  which  requires  explanation. 

To  understand  these  fully  it  wiU  be  necessary  to  refer  again 
to  the  descent  of  the  testis  (p.  232).  When  the  testicle  is  in 
the  abdomen  it  has  the  peritoneum  attached  to  its  surface,  and 
during  its  descent  into  the  scrotiun  it  accordingly  carries  a  fold  of 
peritoneum  down  with  it,  so  that  at  first  a  tube  extends  along 
he  whole  length  of  the  inguinal  canal  (Pig.  Ho).    By  a  natural 


Pig.  120. 


Fig.  121. 


Fig.  122. 


process  during  the  ninth  month  of  foetal  life,  however,  an  obliteration 
of  the  portion  of  tube  within  the  canal  takes  place,  and  thus  a 
small  sac  is  formed  around  the  testis,  which  is  called  the  tnmca 
raainalis,  while  a  mere  dimple  is  left  in  the  peritoneum  at  the 
internal  rin-.  Thus  in  the  ordinary  condition  of  the  parts  when  a 
hernia  descends,  its  sac  is  above  and  quite  distinct  from  the  tunica 
vaginalis  (Fig.  120).   


Fig.  120.-Diagrain  of  a  common  scrotal  hernia,  showing  the  relation  of  the 
mio  to  the  tunica  vaginalis  testis  {J.  T.  Gray). 

Fig  121. -Diagram  of  a  congenital  hernia,  the  sac  being  contmuous  wth 
the  tunica  vaginalis  testis  (J.  T.  Gray).  ■  i:„ 

Fi"  m.-Diagram  of  an  infantile  hernia,  showing  the  tuu>ca  vagn>ah« 
prolonged  in  front  of  the  sac  (J.  T.  Gray). 
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Occasionally,  however,  this  obliteration  does  not  occur,  and  the 
tunica  vaginalis  remains  continuous  with  the  peritoneum.  In 
that  case  the  hernia  descends  at  once  into  the  tunica  vaginalis  and 
lies  in  contact  with  the  testis,  and  being  the  consequence  of  a 
congenital  defect  it  is  termed  iviKjenitid  hernia  (Fig.  121). 

fnfuniilc  or  mrystcd  lierniu  exists  when  only  a  jmrtial  obliteration 
of  the  peritoneal  tube  has  taken  place,  the  tunica  vaginalis  being 
left  larger  than  usual  and  extending  upwards,  towards  or  into  the 
inguinal  canal.  Should  a  hernia  descend,  it  passes  down  behind 
this  portion  of  the  tunica  vaginalis,  and  there  are  then  three  layers 
of  serous  membrane  in  front  of  that  covering  the  intestine,  two 
being  formed  by  the  tunica  vaginalis  and  one  by  the  peritoneal  sac 
(Fig.  122). 

The  Spermatic  Cord  may  now  be  examined,  and  will  be  found 
to  consist  of  (1)  the  oas  deferens  or  duct  of  the  testicle,  together 
%Yith  the  deferential  branch  of  the  superior  vesical  artery  and  the 
deferential  veins  with  lymphatics ;  (2)  the  spermatic  artery  ^vith  its 
compHcated  plexus  of  veins  and  the  testicular  lymphatics-  (a)  the 
spermatic  plexus  of  nerves  ;  (4)  the  internal  cremaster,  small  bauds 
of  uustriped  muscular  fibre,  probably  the  relics  of  the  lateral  bands 
of  the  gubernaculum  testis;  (5)  the  obliterated  processus  va-nnalis 
of  the  peritoneum  ;  (6)  sub-peritoneal  connective  tissue  surroundiuo- 
aU  the  structures  named  and  sometimes  bearing  more  or  less  fat  in 
its  me.shes. 

The  Coverings  of  the  Cord  from  within  outwards  are  as 
ioUows  :-(l)  mfundibuliform  fascia,  fi-om  the  fascia  transversalis  • 
(2)  cremasteric  fascia,  with  the  suppljdng  branch  of  the  genito-crural 
nerve  and  the  cremasteric  artery  from  the  deep  epigasti-ic  ■  (3)  inter 
colmnnar  fascia ;  (4)  superficial  fasciae  and  integument  These 
various  lammse  are  for  the  most  part  capable  of  subdivision  into 
secondary  layers,  and  hence  it  is  always  difficult  to  identify  the 
rmmerous  planes  that  are  encomitered  in  dissection  or  oiieration 
rhe  cremaster  may,  however,  be  made  out  by  its  muscular  fasciculi' 

Ihe  vas  deferens  may  be  readily  felt  through  the  coverin-s  as  « 
hard  cord,  lying  as  a  rule  behind  the  other  elements  and^eisilv 
separable  from  them.  ^asuy 

Tunica  Vaginalis  Testis  (Fig.  120).  -13y  drawing  the  testiHn 
oiit  of  the  scrotum  and  making  an  incision  over  the  anteH^.^^ 

t,  the  Uuuca  ra,,nu,lis  will  be  opened,  and  will  be  seen  to  cm^i^f  f 
two  parts,  the  tunica  vaginalis  propria  (visceral  TZ^.^  \f 
testis,  and  the  tunica  refle.a  or  par/around  (p    e HU 

umca  vaginalis  propria  adheres  intianately  to  ft^  t" 
tunica  albuginea.  ^  subjacent 
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The  Penis  should  now  be  examined,  and  it  should  be  noticed 
that  the  skin  assumes  somewhat  the  aspect  of  mucous  membrane 
at  the  margin  of  the  fore-skia  or  prepuce,  and  that  it  retains 
this  appearance  as  it  covers  the  (jlans  penis:  the  true  mucous 
membrane,  however,  terminates  at  the  distal  part  of  the  urethra, 
before  reachiag  the  external  orifice  or  meatus.    Below  the  orifice  of 
the  urethra  will  be  found  the  fold  called  the  franum  preputii,  and 
around  the  base  of  the  glans  penis  is  a  cii-cular  ridge,  the  corona 
ghindis,  upon  which  open  a  number  of  sebaceous  glands,  the 
(jlamlidm  odoriferce,  that  secrete  the  smegma  'preputii.    An  mcision 
is  to  be  carried  along  the  upper  surface  of  the  penis,  when  there 
will  be  found  in  the  middle  line  the  single  dorsal  vein,  with  the 
dorsal  artery  and  nerve  on  each  side  of  it,  the  nerve  being  most 
external.    The  artery  and  nerve  are  the  terminations  of  the  pudic 
artery  and  nerve,  and  the  vein  passes  between  the  sub-pubic  liga- 
ment and  the  two  triangular  Ugaments  to  open  into  the  prostatic 
plexu.s. 

The  structure  of  the  penis  will  be  described  hereafter. 

The  Suspensory  Liyameut  of  the  penis  is  a  strong  triangular  band 
of  fibrous  tissue,  attached  to  the  front  of  the  symphysis  pubis,  and 
divides  into  two  layers  to  give  passage  to  the  dorsal  vessels  and 
nerves,  and  embrace  the  adjacent  part  of  the  penis.  The  anylr  of 
the  penis  lies  immediately  beyond  the  suspensoiy  ligament. 

[The  abdominal  wall  having  been  finished  on  both  sides,  the 
dissectors  should  cut  thi-ough  the  remains  of  the  abdomina  muscles 
in  two  or  three  places  until  the  peritoneum  is  exposed,  bu*  without 
Siuring  the  latter,  in  order  to  study  the  appearance  of  the  mem- 
bilne  which  forms  the  sac  of  a  hernia.  They  should  then  open  the 
abdomen  and  dissect  the  viscera.] 

Cavity  of  the  Abdomen. 

TThe  abdomen  is  to  be  opened  by  a  transveree  incision  at  the  level 
of  the  umbilicus,  and  another  cut  is  to  be  earned  from  the  umbilicus 
to  the  sternum,  a  little  to  the  left  of  the  median  Ime.] 

By  holding  up  the  lower  portion  of  the  abdominal  waU  before 
dividing  it  in  the  median  line,  and  viewing  it  from  behind,  the 
dissectors  will  perceive  through  the  peritoneum  five  cords  taking  a 
course  towards  the  umbilicus  (Fig.  123).  The  centi^l  cord  is  ihe 
obliterated  lu-achus  those  on  each  side  of  it  are  the  obliterah^. 
hypogastric  arteries  (r),  and  the  most  external  correspond  to  the 
two  deep  epigastric  arteries  (i).  The  peritoneimi  is  -ised  mto 
distinct  folds  by  the  obliterated  hypogastric  arteries,  and  in  tiie 
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membrane  external  to  tlie  epigastric  artery  on  each  side,  a  little 
above  the  middle  of  Poiipart's  ligament,  may  be  seen  a  small 
dimple  (occasionally  the  orifice  of  a  minute  tube,  the  processus 
rugiu(ih's),  marking  the  position  of  the  internal  abdominal  ring. 
The  shallow  peritoneal  depressions  bounded  by  these  cords  are 
called  inyuimd  pouches,  the  middle  pouch  Ijing  between  the 
epigastric  and  hypogastric  folds,  the  iidennd  between  the  hypo- 
Fig.  123. 


Fig.  123.-Dis8eotion  of  the  lower  part  of  the  abdominal  wall  from  within  the 
peritoneum  having  been  removed  (from  Wcod). 


<i-  External  iliac  ai-tery. 

Epigastric  aitery. 
c.  Border  of  the  posterior  part  of  tlie 

sheath  of  the  rectus  (fold  of 

Douglas). 
"•  t-onjomed  ten^n  in  the  triangle 

of  Hesselbach. 
«•  Posterior  surface  of  rectus. 


/.  Fascia  transversalis. 
;/.  Vas  deferens. 
Ii.  Spornuitic  vessels. 
/.  Obliterated  hypogastric  artery. 

Tjymphatics  in  crural  ring. 
/.  Internal  abdominal  ring. 

Urachus. 
n.  Bladder. 
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gasti'ic  fold  and  the  m'aclius,  and  the  cxti-riKiI  on  the  outer  side  of 
the  epigastric  fold.  The  term  "  HessfUxtrliH  tn'ui)(/h-.  "  (</)  has  been 
applied  to  the  triangular  space  bounded  by  the  border  of  the  rectus 
internally',  the  epigastric  artery  externally,  and  Poupart's  ligament 
below,  and  it  is  through  this  that  direct  inguinal  hernia  forces  its 
way.  It  is  subdivided  into  two  parts  by  the  obliterated  hypogastnc 
artery,  which,  like  the  epigastric  artery,  is  often  supported  by  a 
distinct  fold  of  peritoneum.  The  foM  of  Douglas  (t),  or  sharp  lower 
margin  of  the  posterior  sheath  of  the  rectus,  will  be  readily 
perceived  through  the  peritoneum. 

[By  dividing  the  lower  portion  of  the  abdominal  wall  in  the 
median  line,  it  can  be  reflected  on  each  side,  and  the  abdominal 
contents  will  be  exposed.] 

Abdominal  Cavity.— The  parts  first  seen  on  opening  the  abdo- 
men are  the  stomach  and  portions  of  the  right  and  left  lobes  of  the 
liver  ;  and  the  gaU-bladder  if  distended  generally  lies  at  the  right 
costal  margin  where  this  is  joined  by  the  linea  semilunaiis ;  but 
it  must  be  remembered  that  the  liver  is  higher  in  the  recumbent 
than  in  the  erect  position,  and  that  in  the  child  the  organ  is  larger 
and  the  right  lobe  extends  nearly  or  quite  to  the  median  line  in 
front.  The  great  omentum  passing  down  from  the  stomach  con- 
ceals the  rest  of  the  intestines.  Should,  however,  the  omentum  be 
turned  up,  as  often  happens,  the  mass  of  the  smaU  intestines  will 
be  visible,  and  immediately  below  the  stomach  the  transverse  colon. 
The  ascending  colon  on  the  right  and  sigmoid  flexure  on  the  left 
side  will  be  more  or  less  visible  according  to  the  amount  of  then- 


Fig  124  -Superficial  dissection  of  thorax  and  abdomen  (from  Maclise's 
Surgical  Anatomy.) 

A  Eiglat  ventricle  of  Heart.  R-  trachea. 

B.  P^nonary  artery.  S.  Thyroid  body 
*-R  Pericardium  T.  Braclnal  plexus. 

C.  i^cl^^ding  arch  of  Aorta.  U.  Internal  Jugvdar  vem  (cut). 
*C.  Transverse  arch  of  Aorta.  V-  y"'^"^ 

D.  Right  auricular  appendage.  W.  -bu-st  riD. 

E.  Ductus  arteriosus  with  recurrent  Y. 

laryngeal  nerve.  Z-  Diaphragm. 

F.  Superior  Vena  Cava.  1-  ,  ^ 

G.  Left  Brachio-cephalic  vein.  2.  Gall-bladder. 

H.  Left  Common  Carotid.  3.  ^"'"V- -^.-OAstric 
L  Lett  Subclavian  vein.  4.  Coe^.ac  ax>s f '  ^ 

K.  Left  Liternal  Jugular  (cut).  ?'P"^r' '  "  Oa  ^ 

L.  Right  Liternal  Jugular.  5.  Inferior  Vena  Ca\  a. 
M.  Right  Subclavian  vein.  6.  bpleen. 

N.  Innominate  artery.  V.  Large  >ntest.ne 

O  Left  Subclavian  artery.  g"'' n  "TZ^f 

P.  Right  Subclavian  artery.  7.7.  Small  intestines. 
Q.  Right  Common  Carotid. 


Fig.  124. 
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distension.  Tlie  cfecum  may  usually  be  seen  a  little  internal  to  the 
right  anterior  superior  iliac  spine,  and  a  portion  of  the  sigmoid 
flexure  at  the  corresponding  point  on  the  opposite  side.  A  very 
much  distended  bladder,  or  the  pregnant  uterus,  would  also  be 
apparent. 

Eeg-ions  of  the  Abdomen. — Por  convenience  of  description 
the  abdomen  is  divided  into  nine  regions,  by  foiu'  imaginary  planes, 
two  longitudinal  and  two  ti-ansverse.  Of  these  regions  three  are 
median,  and  are  called  respectively  epigastric,  umbilical,  and  hypo- 
gastric, in  their  order  from  above  downwards,  and  the  remaining 
six  He  three  on  each  side,  and  are  named  hjqjochondriac,  lumbar, 
and  iHac  or  inguinal.  So  far  all  anatomists  have  been  agreed  for 
some  centimes,  but  imfortunately  even  at  the  present  day  there  is 
no  universally  accepted  rule  for  the  position  of  the  subdividing 
planes,  and  consequently  the  epigastric,  lumbar,  or  other  region  of 
one  text-book  may  differ  very  widely  in  dimensions  from  that 
described  in  another.  Under  these  circimistances  it  is  doubtful 
whether  it  would  not  be  better  to  abandon  altogether  the  use  of 
terms  which  have  no  jDrecise  meaning. 

The  following  scheme  of  delimitation  is  perhaps  the  most 
convenient.  The  ujiper  truiisverse  plant'  corresponds  to  the 
lowest  point  of  the  costal  margin  on  each  side,  the  lower  plane 
to  the  anterior  superior  iliac  spines.  The  intersecting  JoiKjitudimd 
planes  are  drawn  upwards,  one  on  each  side,  from  the  pubic  spine 
along  the  outer  border  of  the  rectus.  The  position  of  the  viscera  in 
relation  to  the  regions  so  marked  out  may  be  formulated  as  follows : 

Beginning  at  the  upper  part,  the  liver  will  be  found  to  occupy  the 
right  hypochondriac,  the  ei^igastric,  and  a  small  part  of  the  left 
h;^T30chondriac  regions,  and  may  descend  into  the  vipper  part  of  the 
light  lumbar  region ;  passing  to  it  from  the  umbiHcus  will  be  seen 
the  obliterated  imibilical  vein.  Its  anterior  margin  is  sharp;  its 
"  vipper  "  surface,  which  may  be  divided  into  anterior,  superior  and 
right  lateral  faces,  corresponds  to  the  diaphragm  and  to  the  abdo- 
minal wall  in  the  .sub-costal  angle  ;  its  visceral  or  "  lower"  surface 
looks  backwards  as  well  as  downwards,  and  is  in  contact  with  the 
stomach,  the  commencement  of  the  duodenum,  the  hepatic  flexure 
of  the  colon  and  the  right  kidney ;  and  its  posterior  surface  will  be 
afterwards  seen  to  be  adapted  to  the  crura  of  the  diaphragm,  and  to 
the  oesophagus,  vena  cava,  and  the  right  suprarenal  capsule.  The 
lower  end  of  the  thoracic  aorta  lies  behind  the  crura  of  the  dia- 
phragm, opposite  the  intoiwal  between  the  vena  cava  and  oesophagus. 
1'hG  stomnd,  will  be  seen  in  the  epigastric  region,  with  its  greater 
cul  de  sac  reaching  into  the  left  hypochondiium.    By  drawing  this 
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end  out  from  beneath,  the  ribs,  the  spleen  will  be  found  attached  to 
it,  and  is  sometimes  bound  firmly  to  the  diaphragm  by  old  inflam- 
matory adhesions.  Tracing  the  stomach  to  the  right  side  it  will 
be  found  to  reach  almost  to  the  gall-bladder,  terminating  in  the 
duodenum,  the  line  of  demai'cation  being  marked  by  a  thickened 
band  of  annular  fibres,  the  pjdoric  sphincter.  In  front  of  the 
stomach  are  the  diaphragm,  the  abdominal  wall,  and  the  liver ; 
behind  it  will  afterwards  be  seen  the  pancreas,  the  crura  of  the 
diaphragm,  the  aorta  and  vena  cava,  and  the  left  kidney  and 
capsule.  The  duodenum  can  be  followed  for  a  short  distance  only 
at  present.  By  drawing  up  the  great  omentum,  the  transverse 
colon  will  be  exposed  crossing  the  umbilical  region,  and  continuous 
on  the  right  side  with  the  hepatic  flexure  (right  hji^ochondi-iac 
region)  and  ascending  colon,  and  on  the  left  with  the  splenic  flexui-e 
(left  hjT-iochondriac  region)  and  descending  colon,  which  should  be 
traced  out.  Occiipying  chiefly  the  hyi^ogastric,  but  extending  into 
all  the  middle  and  lower  regions,  are  the  coils  of  the  smcill  intestiiit, 
two-fifths  of  whicb  constitute  the  jejunum,  and  the  remainder  the 
ileum ;  the  latter  may  be  found  to  end  in  the  large  intestine  in  the 
rigbt  iliac  fossa,  where  the  commencement  of  the  colon  [caput 
ccecum  coK,  or  ccecum)  will  be  recognised  by  its  little  appendage,  the 
appendix  vermiformis.  In  the  left  iliac  fossa  will  be  seen  the 
tortuous  portion  of  the  large  intestine,  called  the  sigmoid  flexure, 
which  may  be  ti-aced  into  the  pelvis  to  its  termination  in  the  rectum. 
The  inguinal  canals  He  in  the  ingiunal  regions. 

It  will  be  well  for  the  student  to  notice  the  distinctive  appear- 
ances of  the  several  parts  of  the  intestinal  canal,  and  particularly 
the  differences  between  the  large  and  small  intestines.  The  con- 
dition of  the  intestines  varies  so  much  according  to  the  mode  of 
death,  that  mere  size  is  no  criterion,  the  smaU  intestines  being 
occasionally  distended  to  a  much  greater  size  than  the  large  ;  but 
attention  to  the  following  points  will  prevent  all  possibility  of  error. 
The  cyUnder  of  the  small  intestine  is  uniform  throughout,  and  the 
surface  is  perfectly  smooth,  while  the  large  intestine  is  pouched  or 
sUghtly  constricted  at  short  intervals  thi'oughout,  excepting  the 
rectum,  and  is  marked  by  thi-ee  distinct  bands  of  longituduial  mus- 
cular fibres,  and  small  sessile  or  pedunculated  excrescences  of  fat 
(appendices  epiploicce)  will  be  found  attached  along  the  Ime  of  one  of 
these  bands.  In  the  healthy  condition  the  large  intestine  is  about 
as  large  again  as  the  small  intestine. 

The  Peritoneum  (Fig.  125).— The  serous  membrane  lining  the 
abdomino-pelvic  cavity  and  covering  the  viscera  is  now  to  be 
itudicd,  and  the  student  must  bear  in  mind  that  he  has  already 
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Bight  Hypochon- 
driac Begion. 

Part  of  right  lobe 
of  liver,  part  of  gall 
bladder  and  hepatic 
flexure  of  colon, 
right  supra  -  renal 
capsule,  and  part  of 
right  kidney. 


Bight  Lumbar 
Begion. 

Ascending  colon 
with  Ciecum  in  some 
cases,  small  intes- 
tine, part  of  right 
kidney  and  some- 
times part  of  right 
lobe  of  liver. 

Bight  Inguinal 
Begion. 

Cfficum  coli,  with 
vermiform  appendix 
and  part  of  ileum 
in  most  cases.  In- 
guinal canal. 


Epigastric  Begion. 

Stomach  (with  both  orifices),  left 
lobe  and  a  part  of  right  lobe  of 
liver,  part  of  gall  bladder,  1st  and 
part  of  2nd  parts  of  duodenum,  ab- 
dominal aorta,vena  cava,semi-lunar 
ganglia,  receptaculmn  chyli,  vena 
azygos,  pancreas,  upper  and  inner 
part  of  spleen,  parts  of  kidneys,  and 
both  supra-renal  capsules. 

Umbilical  Begion. 

Great  omentum,  transverse  colon, 
2nd  (lower  part)  and  3rd  portion  of 
duodenum,  part  of  right  kidney  and 
sometimes  part  of  left,  ureters,  small 
intestine,  bifurcation  of  aorta,  for- 
mation of  vena  cava. 


Hypogastric  Begion. 

Small  intestines,  uterus,  upper 
part  of  bladder  in  distension  and  in 
young  children,  and  the  pregnant 
uterus.  These  lie  above  the  oblique 
plane  of  the  inlet  of  the  true  pelvis. 
Below  it  are  the  bladder,  small  in- 
testine, part  of  sigmoid  flexure, 
rectum,  and  in  the  female,  the 
uterus,  vagina,  and  ovaries. 


Left  Hypochon- 
driac Begion. 

Stomach  (cardiac 
end),  spleen  and  taii 
of  pancreas,  splenic 
flexure  of  colon,  left 
supra-renal  capsule, 
part  of  left  kidney, 
and  a  part  of  the 
left  lobe  of  the  liver. 

Left  Lumbar 
Begion. 

Descending  colon, 
small  intestine,  part 
of  sigmoid  flexure, 
sometimes  part  of 
left  Iddney. 


Left  Inguinal 
Begion. 

Part  of  sigmoid 
flexure  and  small  in- 
testines. Inguinal 
canal. 


at  nrP««I^?Tf  ^''•f,  K  "'^'^f^si'y  "eludes  organs  who..e  positions  cannot  be  seen 
at  pieaent  but  will  be  subsequently  studied. 

opened  the  cavity  of  the  peritoneum,  which  was  previously  a 
shut  sac,  and  that  in  the  normal  condition  the  serous  suvfaces 
are  everywhere  in  contact,  the  cavity  hence  being  vii-tual  rather 
than  actual.  The  best  way  to  learn  the  peritoneum  is  to  trace  the 
reflexions  on  the  longitudinal  plane  of  the  bodj-,  and  afterwards 
transversely. 

Beginning  at  the  umbilicus,  the  membrane  of  the  greater  sac 
wiU  be  seen  to  line  the  posterior  surface  of  the  anterior  abdominal 
reflttod       I         '  ^^i'-Pl^^'^^"^  ;  from  this  it  is 

aver  of  tb"  "^^'f  T^"'"  ^'"^^^  ^PPer 

mjera  of  the  falciform  ligament-peritoneal  folds  whicli  fix  the 
the  shari.  anterior  margin  of  the  liver,  and  covers  the  whole  under 
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sm-face  except  the  Spigelian  and  caudate  lobes.  From  the  trans- 
verse fissure  it  passes  down  to  the  stomach,  foi-ming  the  anterior 
laj  er  of  the  i/dstro-heimtic  or  haser  imwnimn,  covers  the  anterior 

Fig  125. 


surface  of  the  stomach,  and  is  prolonged  downwards  in 
intestines  to  form  the  antei-iorlayeiM^^ 

FiTiaS.^Di^am  of  v^'tical  section  of  the  peritoneum  (drawn  by 
^'  J.  T.  Gray). 

The  continuation  of  the  greater  with  the  lesser  bag  through  the  foramen  of 
Winslow  is  marked  by  an  ai-row. 

L.  Liver.  J-  Jejunum.  B.  Bh^d^er. 

S.  Stomach.  P.  PancreaB.  U.  Uterus^ 

C.  Colon.  D.  Duodenunu  «.  Kectum. 
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omentum  or  eprphoii.  Eetuming  upon  itself  it  forms  the  posterior 
lixyei'  of  the  great  omentum,  and  is  continued  upwards  until  it 
meets  with  the  transverse  colon,  the  posterior  smiace  of  which  it 
covers.  From  the  colon  it  is  prolonged  to  the  spine,  forming  the 
under  layer  of  the  transt'erse  meso-colon.  It  is  now  carried  down 
over  the  mesenteric  vessels  to  the  small  intestine  and  back  to  the 
spine,  foi-ming  the  two  layers  of  the  mesentery ;  thence  passing  over 
the  posterior  abdominal  wall  into  the  pelvis,  it  invests  the  upper 
part  of  the  rectum  {meso-redum)  and  in  the  male  passes  from 
that  tube  to  the  bladder,  forming  the  redo-vesical  pouch ;  while 
in  the  female  it  is  reflected  from  the  rectum  on  to  the  upper  part 
of  the  vagina,  as  the  deep  recto-vaginal  pouch  {cul-de-sac  of 
Douglas),  then  over  the  uterus  and  between  the  uterus  and  bladder, 
fomiing  the  utero-vesical  pouch.  Lastly,  it  is  carried  over  the 
bladder  to  the  lower  part  of  the  anterior  abdominal  wall  and  so  to 
the  umbilicus. 

It  should  be  noticed  that  when  the  peritoneum  approaches  the 
mtestine  its  two  laminre  diverge,  leaving  a  triangular  interval  (on 
section),  with  its  base  at  the  intestinal  wall  and  its  apex  towards 
the  root  of  the  mesenteric  fold.  This  interval  is  occupied  by  fat 
(continuous  with  the  subperitoneal  tissue),  and  by  the  vessels  and 
nerves  supplying  the  gut.  As  a  result  of  this  arrangement,  about 
a  fom-th  or  a  fifth  of  the  circumference  of  the  intestinal  wall  has 
no  serous  coat  (Fig.  138). 

In  the  female  the  cavity  of  the  greater  sac  communicates  with  the 
genital  passages  by  means  of  the  open  mouths  of  the  two  Fallopian 
tubes. 

The  greater  sac  of  the  peritoneum  has  now  been  traced,  but 
there  is  another  pouch  called  the  lesser  sac  behind  it,  and  con- 
tinuous with  it  through  a  tube  named  the  /ora^nen  of  Wwshnr 
ihis  foramen  will  be  found  by  passing  the  finger  behind  the 
right  free  border  of  the  gastro-hepatic  omentum,  immediately 
below  the  lobus  caudatus  of  the  liver.  To  expose  the  cavity  of  the 
lesser  sac,  a  longitudinal  incision  should  be  carefully  made  in  the 
middle  hne  through  the  two  layers  of  the  lesser  omentum  the 
pylonc  end  of  the  stomach,  and  the  double  anterior  layer  of  the 
great  omentum.  If  the  edges  of  this  incision  be  now  widely  opened 
he  interior  of  the  sac  will  fee  visible.  It  will  be  noticed  that  it 
forms  above  a  deep  but  narrow  pouch,  embracing  the  lobus  Spigelii 
and  expands  transversely  below,  where  it  lies  behind  the  stomach  and 
be  ween  he  layers  of  the  great  omentum.  Tracing  it  in  the  longi- 
tudinal direction  from  the  transverse  fissure  of  the  liver  the 
membrane  of  the  lesser  sac  will  be  found  to  form  the  posterior 
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layer  of  the  lesser  omentum,  and  cover  the  posterior  surface  of  the 
stomach ;  thence  it  is  prolonged  downwards  to  fonn  the  second 
layer  of  the  great  omentum  as  far  as  the  lower  edge  of  this  fold,  and 
upwards  again  as  the  thii-d  layer  ;  after  which  it  covers  the  front  of 
the  transverse  colon  and  forms  the  upper  layer  of  the  transverse 
meso-colon.  It  then  invests  the  anterior  suiiace  of  the  pancreas, 
and  is  reflected  upon  the  lobus  Spigelii  and  lohns  caudatus  of  the 
liver,  to  reach  the  transverse  fissm'e.  It  will  be  noticed  that  the 
lobus  Spigelii  is  the  only  portion  of  the  liver  covered  by  the 
peritoneum  of  the  lesser  sac,  and  that  the  lobus  caudatus  coincides 
in  position  with  the  foramen  of  Winslow. 

The  Foramen  of  Winslow  (Figs.  127  and  128)  is  simply  a 
kind  of  hour-glass  constriction  of  the  peritoneum  dividing  it  into 
two  parts,  and  is  caused  by  the  passage  of  the  hepatic  artery  for- 
wards and  upwards  from  the  posterior  abdominal  wall  to  the 
transverse  fissure.  When  the  finger  is  in  the  foramen  it  will  feel 
the  following  boundaries.  In  front,  the  lesser  omentum,  contammg 
the  hepatic  artery,  portal  vein,  bile  duct,  and  hepatic  nerves  and 
lymphatics  ;  hehind,  the  right  crus  of  the  diaphragm  and  the  inferior 
vena  cava ;  hdow,  the  hepatic  artery  (as  it  passes  forwards  from  the 
aorta)  and  first  part  of  the  duodenum  ;  above,  the  lobus  caudatus  of 

the  hver.  ■ 

The  two  sacs  of  the  peritoneum  may  be  ti-aced  together  in  the 
following  way.    Beginning  at  the  hver,  one  layer  covers  the  front 
and  the  other  the  back  of  the  under  surface  of  the  organ,  and  the 
two  meet  at  the  transverse  fissure  to  fonn  the  lesser  omentum. 
Thev  then  separate  to  enclose  the  stomach,  unitmg  at  its  lower 
border  to  form  the  anterior  double  layer  of  the  great  omentum ; 
reflected  upon  themselves,  they  next  form  the  two  posterior  layers, 
which  separate  to  enclose  the  transverse  colon,  and  form  the  trans- 
verse meso-colon  as  they  are  prolonged  to  the  spme  The  two  layers 
now  separate.    The  upper  one  (lesser  sac)  is  prolonged  over  tiie 
pancreas  to  the  under  sui-f  ace  of  the  Hver  ;  the  under  layer  (greater 
sac)  covers  the  lower  part  of  the  duodenum  m  front;  then  foi-m. 
the  mesentery,  the  recto-vesical  pouch  in  the  male,  and  the  recto- 
vaginal and  utero-vesical  pouches  in  the  female,  and  passes  oyer 
the  abdominal  wall  to  the  diaphi-agm,  fi'om  which  it  is  reflected 
on  to  the  liver,  where  the  description  commenced. 

On  passing  the  hand  into  the  lesser  sac,  its  cavity  is  found  to  be 
shut  off  from  that  of  the  greater  sac  on  the  left  side  by  a  double 
lamina  of  peritoneum.     This  septal  fold  is  the  gastro-phnnm 

^'^Thrperitoneum  should  now  be  traced  horizoutaUy.  Below 
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the  level  of  the  transverse  colon  the  circle  will  be  found  to  be 
exceedingly  simple.  Beginning  at  the  median  liaie  of  the  anterior 
abdominal  wall,  the  peritoneum  may  be  followed  to  the,  right  iliac 
region,  where  it  will  be  found  to  surround  the  ctecum  and  to  cover 
the  fi-ont  of  the  ascending  colon,  binding  the  latter  to  the  posterior 
abdominal  waU;  it  then  foi-ms  the  mesentery  ;  and  lastly,  coveiing 
the  anterior  surface  of  the  descending  colon  and  the  sigmoid 
flexure  (binding  the  former  to  the  posterior  abdominal  wall,  and 
forming  for  the  latter  a  sigmoid  meso-colon),  it  is  brought  round 
again  to  the  anterior  abdominal  wall.    Either  the  ascending  or 

Fig.  126. 


the  descendmg  colon  or  both  may  be  sm-rounded  by  perito- 
neum, and  connected  to  the  posterior  abdominal  wall  by  a  meso- 
colon ;  but  in  some  instances,  where  a  contracted  portion  of  the 
colon  seems  to  possess  a  short  mesentery,  the  fold  completely 
disappears  after  inflation  of  the  tube,  and  an  uncovered  portion  of 
the  waU  comes  into  contact  with  the  parietes.  This  fact  probably 
accounts  for  the  discrepancies  between  the  observations  of  different 
anatomists  as  to  the  frequency  of  an  ascending  or  descending  meso- 
colon (Fig.  126). 

A  costo-colic  fold  attaches  the  splenic  flexure  of  the  descendiu- 

.   t5 


Pig.  126.— Transverse  section  of  the  peritoueum  at  the 

fEniest  Luiie). 
S.I.  Small  intestine.  y 
D.C.  Descending  colon.  ^q' 
A.C.  Ascending  colon.  V 
MES,  Mesentery. 


level  of  the  umbilicus 

Vena  cava. 

Aorta. 

Vertebra. 
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colon  to  the  under  surface  of  the  diaphragm ;  it  passes  below  the 
spleen  and  limits  the  movements  of  that  organ. 

Ahove  the  colon  the  arrangement  is  complicated  by  the  existence 
of  the  two  sacs,  the  continuity  of  which  may  here  be  demonstrated 
(Fig.  127).  Beginning  at  the  median  line  of  the  abdominal  wall, 
the  peritoneum  may  be  traced  into  the  right  hjqDochondrium  and 
over  the  right  kidney  ;  it  then  forms  the  posterior  boundary  of  the 
foramen  of  Winslow,  passes  in  front  of  the  pancreas,  and  runs 
forward  to  the  cardiac  end  of  the  stomach,  forming  the  gastru-phrenic 
ligament.  It  then  covers  the  posterior  surface  of  the  stomach,  and 
returns  to  the  foramen  of  Winslow  as  the  posterior  layer  of  the 


lesser  omentum.  Eeflected  at  this  point  upon  itself,  the  membrane 
runs  to  the  left  as  the  anterior  layer  of  the  lesser  omentum,  and  is 
continued  over  the  front  of  the  stomach ;  thence,  formmg  the 
anterior  layer  of  the  gastro-splenic  omentum,  it  reaches  the  s]ileen 
and  encloses  it,  then  forms  the  posterior  layer  of  the  gastro-splemc 
omentum,  passes  from  tlie  spleen  to  the  outer  aspect  of  the  left 
kidney,  formingthelieno-renal  fold,  andsotothe  left  hypochondnum 
and  roxmd  the  abdominal  wall.    The  contimiity  of  the  greater  with 


Fig.  127.— Transverse  section  of  tlie  abdomen  at  the  level  of  tlie  foramen  of 
Winslow  (drawn  by  J.  T.  Gray). 

The  arrow  passes  from  the  greater  bag  to  the  lesser  b&g  of  the  peritoneum 
through  the  foramen  of  Winslow,  which  is  seen  m  section. 

S.  Stomach.  Sp.  Spleen.  V-  Vertebra 

P.  Pancreas.  K.  Kidney.  A.  Aorta, 
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the  lesser  bag  is  thus  made  evident,  and  the  foramen  of  "Winslow 
is  seen  to  be  merely  the  narrowed  tube  of  communication  between 
the  two  cavities. 

Besides  the  folds  of  peritoneimi  which  have  been  named  in 
tracing  the  membrane,  there  are  others  which  form  certain  ligaments 
of  the  liver  and  bladder,  and  of  the  uterus  in  the  female. 

Passing  from  the  umbilicus  to  the  liver  is  seen  the  obliterated 
umbilical  vein  or  round  Jnjament,  and  around  it  is  reflected  a  double 
fold  of  peritoneum,  the  suspensory  ot:  falciform  lujament  of  the  liver. 
This  is  prolonged  on  each  side  over  the  diaphi-agm  and  on  to  the 

Fig.  128. 


upper  surface  of  the  Uver,  where  it  forms  the  upper  layer  of  the 
c^^-onary  hycment ;  the  under  layer  being  formed  partly  by  the 
lesser  sac  of  the  peritoneum,  and  the  triangular  surface  of  the  Hver 
between  the  two  being  attached  by  firm  areolar  tissue  to  the 
diaphragm.    The  dupHcatnres  continuous  with  the  coronary  li^a- 

o  ^"l"^  "'^  arrow  on  loH«er  sac. 
^-  i^alciforiii  ligament. 
'■i-  Cardiac  end  of  stomach. 
4.  ^eatlier  of  arrow  on  greater  sac. 
o.  1'  oramen  of  Winslow. 
().  Liver. 

7.  Oastric  vasa  brevia  of  splenic 
artery  in  gaatro-Hpleiiic  fold. 


8.  Lesser  omentum 

9.  Spleen. 

10.  Aorta. 

11.  Left  kidney. 

12.  Vena  cava. 

13.  Lieno-renal  fold. 
U.  Subperitoneal  tissue. 
10.  Eight  kidney. 
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The  fake  ligaments  of  the  bladder,  formed  by  the  peritoneum,  are 
five  in  number,  two  posterior,  two  lateral,  and  one  superior. 
The  pusteHur  false  ligaments  are  the  margins  of  the  recto-vesical 
pouch,  and  are  formed  by  the  reflection  of  the  membrane  over 
the  ureters.  The  so-called  lateral  false  ligaments  are  merely  the 
reflections  of  the  peritoneum  from  the  bladder  to  the  sides  of  the 


Fig.  129. 


pelvis,  and  the  mperior  is  a  fold  passing  over  the  ui-achus  to  the 

umbilicus.  i  ^  i 

In  the  female  (Eig.  129),  the  pelvis  is  divided  ti-ansversely 
bv  folds  of  peritoneum  reaching  fi-om  both  sides  of  the  uterus  to  the 
sides  of  the  pelvis,  and  called  the  broad  ligaments  of  tbe  uterus ; 
they  contain  the  ovaries,  the  Eallopiau  tubes,  the  iwnd  hgament, 
and  other  structures.  It  is  by  the  open  mouth  of  the  lallopiau 
tube  that  the  peritoneum  has  a  communication  with  the  mucous 
membrane  of  the  uterus.     The  uteru^nd  vagma  mtervene 

Fig.  129.-Female  pelvic  organs,  seen  from  above  (from  Savage). 

a,  a.  Obliterated  hypogastric  arteries.      F.  Fimbriated  extremity  of  Fallopian 

b.  Broad  ligament  of  uterus.  Fallonian  tube 
Posterior  ligament  of  uterus.  1- 

1  San  vessels.  ^ 

,n.  Linea  alba  and  section  of  urachu..      U.  Utems^^^^^^  ^^^^^^^ 
B.  Bladaer. 

L.  Bound  ligament  of  uterus. 
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between  tile  rectum  and  bladder,  and  the  peritoneum  is  jn-olonged 
from  the  rectum  to  the  posterior  wall  of  the  vagina,  and  then 
over  the  uterus  to  the  bladder,  forming  the  redo-vaginal  and 
i'tero- vesical  pouches,  and  the  anteriw  and  poster ioi'  In/ameids  of  the 
uterus. 

In  the  child  an  arrangement  maj'  occasionally  be  found  which 
is  extremely  rare  in  the  adult— the  posterior  layer  of  the  great 
omentum  ascending  directly  to  the  pancreas,  and  then  being  again 
reflected  to  the  colon  to  form  its  meso-colon.  Some  indication  of 
this  may  be  seen  in  the  adult  in  the  transverse  meso-colon  near 
its  sjjlenic  extremity. 

Peeitoneal  PotrCHES; 
Aji  examination  of  the  interior  of  the  greater  sac  of  the  perito- 
neum shows  certain  pouches  and  fossse,  some  of  which  are  of 
surgical  interest.    The  principal  of  these  are  as  follows 

1.  Fossa  phrenico^hepatica.—On  the  under  sm-face  of  the  dia- 
phi'agm,  beginning  at  the  left  lobe  of  the  liver  and  extending  to 
the  left,  parallel  to  the  coronary  ligament  of  the  liver.  Its  diameter 
is  from  a  sixth  of  an  inch  to  an  inch  and  a  half. 

2.  Fossa  dt(ode7io-jejunalis.— Situated  at  the  root  of  the  mesen- 
tery, and  is  exposed  by  raising  the  great  omentum  with  the  colon,  and 
drawing  the  intestines  to  the  right.  It  runs  from  left  to  right,  and 
is  of  variable  size,  generally  large  enough  to  admit  a  finger.  '  The 
entrance  is  bounded  on  the  right  side  by  the  termination  of  the 
duodenum,  on  the  left  side  by  a  semilunar  band  of  peritoneum 
containing  the  inferior  mesenteric  ariery  above  and  the  colica 
smistra  below.    It  sometimes  lodges  a  hernia. 

_  3.  Fossa  wter-sigmoidm. —Jjies  at  the  middle  of  the  root  of  the 
sigmoid  meso-colon  on  its  left  face,  and  passes  upwards  on  the  inner 
side  of  the  psoas  muscle.  This  fossa  is  occasionally  the  seat  of  a 
hernia. 

3.  Fossa  suh-cimilis,  behind  and  internal  to  the  CEecum. 

6.  Fossa  ileo-colica.—At  the  junction  of  the  ileum  and  CEOcuIn, 
beneath  a  peritoneal  fold  (ileo- colic)  reflected  over  the  anterior 
ileo-colic  arterjr, 

7.  Fossa  »7to-c(M'«//s.— Between  the  lower  border  of  the  termi- 
nation of  the  ileum  and  the  root  of  the  vermiform  appendix  It  is 
sometimes  double. 

The  ,^:t,:r,>a/.  middle  and  wtermd  VH/uiml  fossa'  and  thb  rcdo^ 
rofpnal  pouch  have  already  been  described. 

TTT^lf''™''"""'''         '"'"^  THE  VISCERA  T,. 

TnL  WALL  OF  THE  ABOOMEN  may  be  studied  on  Fig.  i;50. 
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Fi.  130  -Diagram  of  the  parietal  attachment  of  the  peritoneum  (after 

Delepine). 


1.  Upper  end  o£  septal  fold  between 

greater  and  lesser  sacs. 

2.  QSsopliagus. 

3.  Falciform  ligament. 

4.  Left  lateral  ligament, 
i).  Vena  cava  inferior. 

6.  Diaphragm. 

7.  Phrenic  artei-y. 

8.  Cut  edge  of  peritoneum. 

9.  Hepatic  area. 

10.  Splenic  artery  behind  lesser  sac. 


11.  Portal  vein  below  foramen  of 

Winslow. 

12.  Tail  of  pancreas  in  gastro-phrenic 

omentum. 

13.  Bile  duct. 

14.  Costo-colic  fold. 

15.  Hepatic  artery. 

16.  Transverse  meso-colon. 

17.  Kight  lateral  ligament. 

18.  Aorta. 

19.  Pylorus. 
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The  posterior  iJeritoneal  attachment  may  be  divided  into  an 
upper  portion  connected  with  the  liver,  stomach  and  .spleen,  and  a 
lower  belonging  to  the  large  and  smaU  intestine.     The  uppa; 
commencing  with  the  reflection  of  the  falciform  ligament  upon  the 
diaphragm,  extends  backwards  somewhat  obliquely  to  join  the  large 
■   area  connected  with  the  posterior  surface  of  the  right  lobe  of  the 
liver  and  the  right  and  left  lateral  ligaments.     From  the  lower 
border  of  the  hepatic  area  runs  the  posterior  attachment  of  that 
double  layer   of    peritoneiun  (gastro-phi-enic  Ugament)  which 
foi-ms  the  septum  between  the  greater  and  lesser  sacs  of  peri- 
toneum on  the  left  side  (Figs.  127,  128),  and  encloses  the  ceso- 
phagus,  the  tail  of  the  pancreas,  and  the  splenic  vessels;  this  passes 
from  the  pomt  at  which  the  vena  cava  receives  the  obUterated  ductus 
venosus,  obHqueiy  to  the  left  across  the  diaphi-agm  to  the  front  of 
the  left  kidney,  when  it  joins  the  attachment  of  the  splenic  flexure 
ot  the  colon. 

The  hwer  line  of  attachment  commences  with  the  root  of  the 
mesentery  on  the  left  side  of  the  2nd  bimbar  vertebra,  at  the 
termination  of  the  3rd  stage  of  the  duodenum.  From  this  point  it 
runs  obhquely  downwards  across  the  spine  into  the  right  iKac  fossa 
where  It  meets  the  lowest  attachment  of  the  ascending  colon  and  of 
the  httle  appendicular  fold.  Theascendmg  colic  area  runs  upwards 
over  the  iliac  crest,  the  anterior  lamella  of  the  transversalis  tendon, 
and  the  front  of  the  right  kidney;  it  is  succeeded  by  the  attach- 
ment of  the  ti-ansverse  meso-colon,  which  extends  ti-ausversely  across 
the  renal  vessels  and  the  pancreas,  transmitting  between  its  layers 
he  termination  of  the  first  stage  of  the  duodenum  above  and  on  the 

tt  r  .1'  Ti      '""^  °^  ^^"^^  "^'i^U-         or  a 

httle  to  the  left ;  and  receiving  at  its  left  extremity  the  lower  end 

of  he  septal  fold  before  referred  to.     At  this  point  it  becom 
over  the  kidney  and  transversahs  tendon  into  the  left  iliac  fossa. 


20.  Descending  colon. 

21.  Superior  mesenteric  artery. 

22.  Left  kidney. 

23.  Termination  of  duodenum. 

24.  Mesentery. 

25.  Descending  duodenum, 
w.  Colica  sinistra. 

27.  Riglit  kidney. 

28.  Sigmoidea. 

29.  Colica  dextra. 

30.  Superior  liBemorrlioidal  artery. 
01.  Right  colic  area. 


32.  Common  iliac  artery. 

33.  Vasa  intestini  tenuis". 

34.  Iliac  fossa. 

35.  Left  connnon  iliac  artery. 
00.  Internal  iliac  artery 

37.  Pelvis. 

on'  ^J'^'-emal  iliac  artery. 

39.  External  iliac  artery. 

40.  Deep  epigastric  artery. 

41.  Meso-rectum. 
43.  Rectal  area. 
45.  Bladder. 
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The  descending  colic  area  is  succeeded  by  the  attachment  of  the 
sigmoid  meso-colon  and  meso-rectum,  which  crosses  oMiquely  over 
the  sacro-iliac  joint  to  the  front  of  the  sacrum. 

Mesenteric  Vessels. 
[In  order  to  dissect  the  mesenteric  arteries  the  gi-eat  omentum 
and  transverse  colon  must  he  turned  up  over  the  cartilages  of  the 

Fig.  181. 


Fig  181. -Course  and  diBtribution  of  the  Buperior  mesenteric  artery 
^  (from  Wilson). 


1.  Descending  portion  of  the  duo- 

denum. 

2.  Transverse  portion. 

3.  Pancreas. 

4.  Jejunum. 

5.  Ileum. 

G.  Cfficum    and    appendix  venni- 
tonnis. 

7.  Ascending  colon. 

8.  Transverse  colon. 


9.  Descending  colon. 

10.  Superior  mesenteric  artery. 

11.  Colica  media.  ' 

12.  Its  anastomosis  with  the  colica 

sinistra.  ,.   .  ,  . 

13.  Pancreatico-duodenahs  mferioi. 

14.  Colica  dextra. 

15.  Iloo-colica. 

IG,  10.  Vasa  iiitestini  tenuis. 
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ribs,  and  the  small  intestines  be  drawn  down.  Beginning  at  the 
upper  end  of  the  jejunum  {i.e.,  at  the  point  where  the  small 
intestine  can  first  be  distinctly  seen,  usually  on  the  left  side  of  the 
body  of  the  third  lumbar  vertebra),  the  dissector  should  remove  the 
whole  of  the  anterior  layer  of  the  mesentery  from  its  root  down  to 
the  edge  of  the  bowel,  where  it  is  to  be  cut  off.  This  must  be 
continued  along  the  whole  length  of  the  small  intestine,  and  the 
mesentery  will  be  found  to  pass  obliquely  downwards  from  left  to 
light.  After  the  vessels  contained  in  the  mesentery  are  cleaned, 
the  imder  layer  of  the  ascending  and  transverse  meso-colon  must 
be  removed  in  the  same  way,  to  expose  the  vessels  going  to  the 
large  intestine.] 

The  Superior  Mesenteric  Artery  (Fig.  131,  lo)  is  the  vessel 
which  supplies  the  small  and  half  the  large  intestines.    A  branch  of 
the  abdominal  aorta,  it  comes  off  opposite  the  first  lumbar  vertebra 
immediately  behind  the  neck  of  the  pancreas,  and  is  embraced  by 
an  inferior  extension  of  the  head  of  the  organ,  which  passes  behind 
both  the  artery  and  vein.    It  runs  forward  between  the  pancreas 
and  the  transverse  portion  of  the  duodenum,  giving  off  the  inferior 
jmncreatico-duodeiia/  branch  (13),  which  takes  a  curved  course  to 
the  right  between  the  head  of  the  pancreas  and  the  duodenum,  to 
anastomose  with  the  superior  pancreutico-duodenal  artery.  The 
trunk  of  the  superior  mesenteric  artery  will  then  be  seen  to  take  a 
slightly  curved  direction  from  left  to  right,  and  from  its  convexity 
or  left  side  are  given  the  branches  to  the  small  intestine  (16)  {vasa 
intestini  tenuis),  while  from  its  concave  right  side  arise  three  branches 
to  the  large  intestine,  ileo-colic  (15),  ri(]ht  colic  (14),  and  middle 
colic  (11)  arteries  (named  in  their  order  from  below  upwards).  The 
branches  to  the  small  intestine  form  a  series  of  primary,  secondary, 
and  sometimes  tertiary  loops,  which  inosculate  freely  with  one 
another,  and  give  off  straight  branches  (longer  in  the  irpper  than 
in  the  lower  part  of  the  mesentery)  to  the  intestine,  each  of  which 
breaks  up  into  two  twigs,  ojie  for  each  half  of  the  segment  of  gut 
supplied.    The  branches  to  the  large  intestine  take  the  com-se 
indicated  by  their  names ;  thus  the  ilocj-colic  goes  to  the  end  of  the 
ileum  and  commencement  of  the  colon  (caecum),  the  right  colic  to 
the  ascending,  and  the  middle  colic  to  the  transverse  colon.  Each 
of  these  arteries  divides  into  two  branches,  which  spread  out,  one  on 
each  side,  to  inosculate  with  the  adjacent  branches  of  the'  neigh- 
bouring vessels,  forming  the  primary  loops;  the  ileo-coHc  also 
anastomoses  with  the  vasa  intestini  teiuiis.  and  the  middle  colic 
with  the  inferior  mesenteric  artery;  and  thus  a  free  anastomosis  is 
es  al5liHhod  from  one  part  to  another  of  the  intestinal  canal.  The 
colica  dextra  and  the  upper  branch  of  the  colica  sinistra  pass 
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beneath  the  peritoneum  in  frf)nt  of  the  right  and  left  kidneys 
respectively. 

Corresponding  branches  of  veins  will  bo  found  running  with 
the  arteries,  and  opening  into  the  Superior  Mesenteric  Vein 
(Fig.  140,  5),  which  unites  with  the  splenic  to  form  the  vena  portie. 


Fig.  132. 


Fig.  182.— Branches  of  the  inferi^ 
1  1.  The  superior  mesenteric  and 
'      small  intestines  turned  over  to 
tlie  right  side. 

2.  Coecum  and  appendix  creci. 

3.  Ascending  colon. 

4.  Transverse  colon  turned  upwards. 

5.  Descending  colon, 
fi.  Sigmoid  fle.vure. 
7.  Bectum. 


I-  mesenteric  artery  (from  Wilson). 

8.  Abdominal  aorta. 

0.  Inferior  mesenteric  artery. 

10.  Colica  sinistra  inosculating  with 

11.  Colica  media. 

12.  12.  Sigmoid  branches. 

13.  Superior  ha?morrhoidal  artery. 

14.  Pancreas. 

15.  Descending  portion  of  the  <luo- 

denimi. 


Pig.  133. 


yVi  fare  i>.  20:!.  I 
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111  addition,  there  may  be  found  ramifjong  iipon  tlie  arteries  the 
branches  of  the  superior  mesenteric  plexus  of  nerves,  derived  from 
the  solar  plexus  of  the  sympathetic  ;  and  interspersed  are  the 
lymphatic  glands  which  receive  the  lacteals  from  the  intestines. 

_  [The  whole  of  the  small  intestines  are  to  be  tm-ned  over  to  the 
right  side,  and  the  remainder  of  the  meso-colon,  as  weU  as  the 
peritoneum  intervening  between  the  descending  colon  and  the 
spine,  is  to  be  removed  to  expose  the  inferior  mesenteric  vessels.] 

The  Inferior  Mesenteric  Artery  (Pig.  132,  9)  will  be  seen 
to  arise  from  the  abdominal  aorta  about  an  inch  and  a  half  above 
the  bifurcation,  and  to  take  a  course  downwards  and  sHghtly  to  the 
left.  It  gives  off  the  hft  colic.  (10)  to  the  descending  coloii ;  the 
sujimid  (12)  (three  or  fom-)  to  the  sigmoid  flexiu'e;  and  lastly,  the 
siqn-rior  lutinorrhoidal  artery  (13),  which  descends  into  the  pelvis  to 
supply  the  rectum.  These  arteries  anastomose  fi-eely  with  one 
another,  foiining  loops,  and  moreover,  the  left  colic  "inosculates 
with  the  midcUo  •  colic  of  the  superior  mesenteric,  the  superior 
htemorrhoidal  with  the  middle  hasmorrhoidal  of  the  internal  iliac 
artery,  and  the  uiferior  hsemorrhoidal  of  the  internal  pudic  artery. 
The  superior  hasmoiThoidal  artery,  at  first  single,  bifm-cates  on 
reaching  the  rectum,  and  its  branches  11m  one  on  each  side  of 
the  gut. 

The  Inferior  Mesenteric  Vein  (Fig.  140,  4)  will  be  seen  to 
have  tributaries  coiTesponding  to  the  branches  of  the  artery.  The 
lowest  of  these  is  the  superior  hsemorrhoidal ,  which  anastomoses 


133. — Deep  dissection  of  thorax  and  abdomen  (from  Maclise's  Surgical 
Anatomy). 


A.  Thyroid  body. 

B.  Tracliea. 
First  rib. 
Clavicle. 

Pectoralis  major. 
Coracoid  process. 
Arch  of  Aorta. 
Right  bronchus. 
Left  bronchus. 
CEsophagus. 
Vena  azygos  nuijor. 
Thoracic  duct. 
Seventh  rib. 
T)ia])hragm. 

Cardiacs  orifice  of  Stomach. 
Tiivor,  showing  patent  orifices  of 
liepiitic  veins. 
Q.  Coeliac  axis. 
R.  Inferior  Vena  Cava. 
S.  Gall-bladder. 


C 
D 
E 
F 
G 
H. 
*H 
I 
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L, 
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T.  Pyloric  end  of  Stomach. 
*T.  Duodenum. 
U.  Spleen. 
V.  Pancreas. 

W.  Sigmoid  flexure  of  Colon. 
X.  Caput  cnecum  coli. 
Y.  The  mesentery. 
Z.  Small  intestines. 
Innominate  artery. 
Right  Subclavian  artery. 
Right  Common  Carotid. 
Left  Subclavian  artery. 
Left  Common  Carotid. 
Left  Axillary  artery. 
Pectoralis  minor. 
9.  Subscapidaris. 

10.  Biceps. 

11.  Iiiitissinius  dovsi. 

12.  Inferior  mesenteric  artery. 

13.  Left  kidney. 
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with  the  middle  and  inferior  hEsmorrhoidal  (6),  tributaries  of  the 
internal  iliac  and  internal  pudic  veins,  thus  forming  communica- 
tions between  the  two  great  venous  systems.  The  inferior 
mesenteric  vein  passes  upwards  beneath  the  pancreas  to  join  the 
splenic  or  superior  mesenteric  vein,  and  so  into  the  vena  portse. 
Branches  of  the  inferior  mesenteric  plexus  of  the  sympathetic  may 
be  traced  upon  the  vessels  from  the  aortic  plexus. 

It  may  be  noticed  that  the  mesenteric  veins  have  no  valves  and 
consequently  never  present  dilatations. 


Tpie  OrELiAC  Axis. 

[The  intestines  are  now  to  be  replaced,  and  the  liver  fastened  up 
to  the  ribs,  either  with  hooks  or,  better,  by  a  few  stitches ;  the 
stomach  being  then  drawn  down,  the  lesser  omentum  is  to  be 
carefully  removed.] 

Between  the  layers  of  the  lesser  omentum  near  its  free  border 
will  be  formd  thi-ee  importa,nt  structiu'es,  in  the  following  relation 
to  one  another  (Fig.  137).  To  the  right  and  most  in  front  is  the 
bile-duct  (7),  to  the  left  is  the  hepatic  artery  (5),  and  behind  and 
between  the  two  the  large  vena  portsB  (9). 

Behind  the  lesser  omentum  in  the  middle  line  will  be  found  the 
short  trunk  of  the  Coeliac  Axis,  which  springs  from  the  fi'ont  of 
the  aorta  opposite  the  disc  between  the  last  thoracic  and  first  lumbar 
vertebrte,  and  runs  above  the  neck  of  the  pancreas  to  break  up  into 
its  three  branches,  viz.,  the  gastric  (coronaria  ventriculi),the  hepatic, 
and  the  splenic  arteries.  The  branches  are  to  be  cleaned  as  tar 
as  exposed,  but  the  coeliac  axis  itself  should  be  left  for  the  present, 
for  fear  of  injuring  the  sympathetic  plexuses  sm-rounding  it. 

The  Gastric  or  Coronary  Artery  (Fig.  134,  12),  the  smallest 
of  the  three  branches,  runs  at  first  upwards  and  to  the  left  in  n 
duplicatui-e  of  peritoneum,  caUed  the  left  pancreatico-gastric  fold  : 
it  then  passes  along  the  lesser  curvatiu'e  of  the  stomach  from  left  to 
right  between  the  layers  of  the  lesser  omentum,  giving  branches  to 
both  surfaces  of  that  organ  and  to  the  oesophagus.  It  anastomoses 
at  the  pylorus  with  the  pyloric  branch  of  the  hepatic  artery,  and 
by  means  of  its  first  or  oesophageal  branch  with  the  esophageal 
branches  of  the  thoracic  aorta.  It  gives  o£E  branches  to  supply  both 
surfaces  of  the  stomach,  notably  one  large  branch  running  on 
the  anterior  surface  of  the  fundus  of  the  stomach.  Branches  of 
the  spnpathetic  (gastric  plexus)  may  be  traced  upon  it.  Its 
accompanying  vein  opens  into  (ho  vena  porta?. 

The  opportunity  may  be  taken  to  notice  the  distribution  ot 
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the  pneumogastric  nerve  to  the  stomach.  The  left  pneuinogastric 
gives  numerous  branches  to  the  front  of  the  stomach,  joining  the 

Fig.  134. 


Fig.  134.— Branohes  of 

1.  Hepatic  artery. 

2.  DiapJiragm. 

3.  Superior  pyloric  arteiy. 

4.  Eight  phrenic  artery. 

5.  Round  ligament  of  liver. 
G.  ffisophagiis. 

7.  CyHtio  artery. 

8.  Abdominal  aorta. 

9.  Gall-bladder. 
10.  Cceliac  axis. 

]n  J^""^'"**  communis  choledochus. 

12.  Gastric  artery. 

13.  Gastro-duodenal  artery. 


coeliac  axis  (after  Henle). 

14.  Vasa  brevia  of  splenic  artery. 
1.5.  Liver. 

16.  Spleen. 

17.  Pancreatico-duodenaliR(superior). 

18.  Gastro-epiploica  sinistra. 

19.  Head  of  pancreas. 

20.  Splenic  artery. 

21.  Duodenum. 

22.  Superior  mesenteric  artery. 

23.  Gastro-epiploica  dextra. 

24.  Pancreas  (drawn  down). 
2.').  Great  omentum. 
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coronary  and  hepatic  plexuses  of  tlie  sympatlietic,  and  tlie  riglit  to 
the  back  of  the  viscus,  joining  the  solar  and  splenic  plexuses,  and 
these  can  be  generally  seen  thi'ough  the  peritoneal  coat  without 
fui'ther  dissection. 

The  Hepatic  Artery  (Fig.  134,  i)  curves  upwards  and  to  the 
right  side,  forming  the  inferior  and  anterior  boundaries  of  the 
foramen  of  "Winslow,  and  ends  by  dividing  into  the  right  and  left 
hepatic  hraiir.hes,  which  enter  the  transverse  fissui-e  of  the  liver. 
The  artery  gives  off  first  the  pyloric  branch  (3),  which  has 
been  seen  to  anastomose  at  the  upper  border  of  the  pyloric  end 
of  the  stomach  with  the  gastric,  and  secondly  a  ti-unk  which 
immediately  disappears  behind  the  first  portion  of  the  duodenum 
and  is  called  the  gastro-duodeval  (13).  From  the  right  hepatic 
branch  is  given  off  the  smaller  ci/stic  (7)  artery,  which  is  disti-ibuted 
to  the  gall-bladder  by  two  branches,  one  passing  between  it  and 
the  liver  and  the  other  along  its  fi'ee  surface. 

The  Splenic  Artery  (Fig.  134,  20)  can  be  seen  only  in  part, 
taking  a  tortuous  course  behind  the  stomach  and  along  the  upper 
border  of  the  pancreas  to  the  spleen. 

[To  continue  the  dissection  it  wiU  be  necessary  to  remove  the 
intestines  which  have  been  examined,  by  putting  a  couple  of 
Hffatui-es  uiion  the  upper  part  of  the  jejunum,  and  also  upon  the 
upper  part  of  the  rectum,  and  dividing  the  intestme  between  the 
two  ligatures  at  each  point.  By  cutting  the  supenor  mesenteric 
artery  the  small  intestine  will  be  at  once  set  fi-ee,  but  the  large 
intestine  must  be  carefully  removed  by  divicbng  the  meso-colon 
close  to  the  intestine  throughout,  and  lastly  by  cutting  the  inferior 
mesenteric  artery.  The  gastro- duodenal  and  splenic  arteries  and 
their  branches  are  then  to  be  cleaned.] 

The  Gastro-duodenal  Artery  (Fig.  134,  13)  can  be  traced  out 
by  tm-ning  up  the  stomach.  After  passing  behind  the  fii-st  portion 
of  the  duodenum,  it  divides  into  the  right  gastro -epiploic  and  the 
superior  pancreatico-duodenal  arteries.  ,  „  , 

The  (iastro-epiploira  dextra  (23)  vuns  from  right  to  left  along  the 
great  curvatui-e  of  the  stomach  between  the  folds  of  the  great 
omentum,  supplying  branches  to  both  surfaces  of  the  stomach  and 
to  the  great  omentum;  it  anastomoses  with  the  gastro-epiploicii 
sinistra  of  the  splenic  artery.  .„  ,     .      1  w 

The  I'auaratico-dnodenam  superior  [17)  will  be  found  bet^^cen 
the  duodenum  and  the  head  of  the  pancreas,  siu-roundmg  the  latter, 
and  supplying  both;  it  anastomoses  with  a  small  branch  rom  the 
commencement  of  the  superior  mesenteric  artery  called  the  pa,>- 
creatico-dnodenalis  inferior  (Fig.  131,  13),  and  gives  branches  to 
both  pancreas  and  duodenum. 
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The  Splenic  Artery  (Fig.  134,  20)  can  now  be  seen  in  the  whole 
of  its  course  to  the  spleen,  and  breaking  np  into  fom-  or  five  Urmrnal 
branches,  which  enter  the  hilum  on  the  concave  surface  of  that 
organ.  It  runs  behind  the  posterior  layer  of  the  lesser  sac  of 
peritoneum,  across  the  left  kidjiey  and  above  the  pancreas,  and  on 
approaching  the  spleen  it  enters  the  lieno-renal  Ligament  with, 
but  above,  the  tail  of  the  pancreas.  As  it  passes  along  the  upper 
border  of  the  pancreas  it  gives  off  small  branches  to  it  {pancreaticce 
parvw),  and  a  larger  one  {pancreuHm  mcu/iia)  which  runs  along  the 
whole  length  of  the  gland  from  left  to  right,  with  the  duct.  It  also 
gives  branches  {vasa  hreviu)  (14)  to  the  great  end  of  the  stomach, 
and  one  of  larger  size  {yastro-cpiploica  sinistra)  (18),  which  runs 
along  the  great  ciu'vature  between  the  layers  of  the  gi-eater 
omentum,  to  anastomose  with  the  gastro-epiploica  dextra  of  the 
hepatic,  suppling  branches  to  both  sm-faces  of  the  stomach  and 
to  the  omentum.  Upon  the  hepatic  and  splenic  arteries  are 
corresponding  plexuses  of  the  spupathetic. 

The  Splenic  Vein  (Fig.  140,  2)  is  placed  below  its  artery,  and 
hes  behind  the  upper  border  of  the  pancreas.  It  receives  tributaries 
corresponding  to  the  branches  of  the  artery,  and  usually  also  the 
inferior  mesenteric  vein,  but  the  latter  may  enter  the  superior 
mesenteric  vein.  It  is  joined  by  the  .superior  mesenteric  vein 
behind  the  upper  border  of  the  head  of  the  pancreas,  the  two 
forming  the  vena  portte. 

[The  pancreas  and  duodenum  should  now  be  thoroughly  defined, 
and  the  bile  duct  and  the  pancreatic  duct  traced  to  their  entrance 
into  the  mtestme.  If  desired,  the  stomach  may  be  removed  by 
tymg  and  cutting  it  near  the  pylorus,  and  at  the  oesophagus.] 

The  Stomach  is  a  somewhat  pear-shaped  viscus,  with  the  greater 
extremity  upwards  and  on  the  left,  the  smaller  end  at  a  lower  level 
and  on  the  right  side  of  the  median  line.  It  receives  at  its  larger 
or  cardiac  end  the  termination  of  the  oBsophagus,  and  ends  atlts 
smaller  or  pyloric  extremity  in  the  duodenum .  The  expansion  seen 
on  the  left  side  of  the  oesophageal  opening  is  called  the  ,jr,'„t  cul  ,1,- 
sac,  and  a  small  fusiform  dilatation  near  the  pylorus  is  called  the 
antrum  pylori.  It  is  covered  by  the  pcrit()neun"i  of  the  o-reater  s-ic 
in  front,  and  by  that  of  the  lesser  sac  behind ;  and  these  layers 
unite  above  and  below  at  two  lines,  the  lesser  and  ,,reat,'r  curves 
running  between  the  ccsophagoal  and  pyloric  extrtnuitics  The 
lesser  curve  gives  attachment  to  the  lesser  omentum,  and  is  in 
contact  with  an  anastomotic  loop  .between  the  coronary  and  pyloric 
vessels;  the  gi-cater  curve  is  connected  with  the  greater  omentum 
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below  and  with  tlie  gastro-splenic  omentum  on  tlie  left,  and  is 
traversed  by  tbe  right  and  left  gastro-epiploic  vessels  (q.  v.)-  The 
stomach  in  the  dead  subject,  unless  much  distended,  is  flattened 
from  before  backwards,  and  presents  two  surfaces  and  two  borders; 
but  during  life  it  is  probable  that  the  organ  is  usually  cylindrical 
in  section,  and  that  the  inferior  border  or  greater  curvature  is 
turned  forward  towards  the  abdominal  wall.    At  the  antrirm  pylori 

Fig.  135. 


MEDIAN  LINE 


the  stomach  turns  somewhat  backwards  to  reach  the  neck  of  the 

gall  bladder.  . 

Relations.— 'nie  anterior  surface,  belonging  to  the  greater  sac  ot 
peritoneum,  looks  forwards  and  irpwards,  and  is  opposed  to  (1)  the 
left  lobe  and  part  of  the  lobus  quadratus  of  the  liver,  (2)  the 
diaphi-agm,  and  (3)  the  anterior  aponeui-osis  of  the  ti-ansversahs 
muscle  The  posterior  surface,  belonging  to  the  lesser  sac,  is 
related  to  (1)  the  spleen,  (2)  the  pancreas,  (3)  the  left  kidney  and 
supra-renal  capsule,  (4)  the  third  stage  of  the  duodenum  near  its 
termination,  (o)  the  splenic  and  left  renal  vessels,  (6)  the  com- 
mencement of  the  abdominal  aorta,  (7)  the  solar  plexu.s  and 
semilunar  ganglia,  and  (8)  the  crura  of  the  diaphi-agm.    Behnv  it 


Fig.  135.— Diagram  of  the  anterior  relations  of  the  stomach  (W.  A.) 

4 


1.  OutHne  ot  right  costal  border. 

2.  Outline  ot  left  costal  bonier. 

3.  Bound  ligament. 


Colon. 
5.  Gall  bladder. 

7.  Position  of  right  semilunar  hne. 
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is  usually  in  close  relation  to  the  transverse  colon,  but  occasionally 
the  colon  appears  to  carry  uji  the  great  omentum  and  jjass  in  front 
of  the  stomach.  The  spleen  lies  to  the  left  of  the  great  ciil  de  sac 
as  well  as  behind. 

The  cardiac  orifice  lies  about  an  inch  to  the  left  of  the  middle  line 
on  a  level  with  the  tenth  dorsal  vertebra,  and  behind  the  junction 
of  the  seventh  costal  cartilage  with  the  sternum  in  front.  The 


pyloric  orifice  is  usually  found  behind  the  quadrate  lobe  of  the^liver, 
on  a  level  with  the  first  lumbar  vertebra  and  about  two  inches 
to  the  right  of  the  median  line;  but  it  extends  more  to  the 
right  when  much  distended,  and  is  retracted  towards  the  left  when 
emi^ty. 

The  Small  Intestine  extends  from  the  pylorus  to  the  junction 
of  the  CcBciuu  and  colon.  It  is  an  unsacculated  tube,  averaging 
about  22  feet  in  length,  with  a  range  of  variation  from  ft.  15^6  to 
ft.  31-10  (Treves),  and  diminishes  in  the  width  of  its  calibre  and  the 
thickness  of  its  walls  from  its  commencement  to  its  termination. 

Fig.  136.— Diagram  of  the  posterior  relations  of  the  storaacli  (W.  A.)  Seen 
from  the  front,  the  stonuicli  represented  as  transparent. 
1.  Tuber  omentale  of  pancreas.  6.  Tail  of  pancreas. 


Fig.  136. 


2.  Supra-renal  capwules. 

3.  Right  kidney. 

4.  Spleen. 

6.  Second  portion  of  (liiod<'liiiin 


7.  Head  of  pancreas  (lower  ijioeess). 
o.  Left  kidney. 

9.  Head  of  pancreas. 

10.  Termination  of  dnodcniim. 


270 


THE  DUODENUM. 


It  is  subdivided  into  three  portions,  the  duodenum,  the  jejunum, 
and  the'  ileum. 

The  Duodenum  (Fig.  137,  ii)  is  from  eight  to  ten  inches  long 
(twelve  iinger-breadths),  and  makes  a  pecuLiar  bend  upon  itself 
before  it  passes  beneath  the  superior  mesenteric  vessels  and  joins 
the  jejunum.    It  lies  in  the  epigastric  and  the  umbilical  regions. 

The  first  or  ascending  iMirtiou,  about  an  inch  in  length,  runs 
backwards  and  to  the  right  in  contact  with  the  lobus  quadi-atus  and 
the  adjacent  part  of  the  right  lobe  proper  of  the  liver,  there  lying  m 
close  proximity  to  the  neck  of  the  gall-bladder,  and  resting  against 
a  special  impression  in  front  of  the  lobus  caudatus,  internal  to  and 
between  the  renal  and  colic  impressions  (Fig.  153).  It  is  covered 
both  in  front  and  behind  by  a  prolongation  from  the  lesser  omen- 
tum, and  is  therefore  movable  with  the  stomach.  Behind  it  are 
the  vena  portiB,  the  common  bile  duct,  the  gastro-duodenal  artery, 
and  a  portion  of  the  head  of  the  pancreas. 

The  second  or  descending  portion,  three  inches  long,  is  partially 
covered  in  front  by  the  greater  sac  of  the  peritoneum  and  crossed 
by  the  right  extremity  of  the  root  of  the  transverse  meso- colon. 
It  is  bound  down  to  the  suii ace  of  the  right  kidney  and  supra-renal 
body,  overlapping  also  the  renal  vessels,  and  descends  for  about 
three  or  four  inches  behind  the  transverse  colon,  reaching  nearly  as 
far  as  the  iHac  crest  and  to  a  level  with  the  lower  part  of  the  body 
of  the  thii-d  lumbar  vertebra.  It  lies  in  contact  with  the  outer  side 
of  the  head  of  the  pancreas,  the  pancreatico-duodenal  vessels  inter- 
vening, and  the  biliary  and  pancreatic  ducts  pierce  it  near  the 
middle  of  its  inner  surface. 

The  third  or  transverse  portion,  four  or  five  inches  m  length,  is 
fixed  to  the  abdominal  wall  below  the  line  of  attachment  of  the 
meso-colou,  and  is  covered  in  front  by  the  peritoneum  of  the  greater 
sac,  except  where  it  is  crossed  anteriorly  by  the  superior  mesenteric 
vessels.  It  runs  obHquely  upwards  and  to  the  right  across  the 
front  of  the  aorta,  vena  cava,  and  thoracic  duct,  from  the  level  of 
the  third  to  that  of  the  second  lumbar  vertebra,  at  the  left  side  of 
which  the  gut  receives  a  complete  covering  of  pentoneiun  and 
becomes  the  jejunum.  Immediately  above  it  are  the  head  and  the 
body  of  the  pancreas,  with  the  inferior  pancrcatico-duodena  and 
superior  mesenteric  vessels,  the  latter  afterwards  becommg  anterior 

*%he  fourth  or  te.rvirnal  2'ortion  of  the  duodenum  ascends  vertically 
for  about  an  inch  on  the  left  side  of  the  vertebral  column  ;  it  is 
covered  by  peritoneum  in  front  and  laterally,  and  refavmed  in 
position  by  a  bundle  of  muscular  fibres  descending  from  the  left 
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cms  of  the  diaplu-agm,  and  known  as  tlxe  musculus  suspensoriiis 
duodeni.  From  its  termination  tlie  jejunum  is  continued  down- 
wards at  an  acute  angle. 

The  enti-ance  of  the  -pevitoneal  fossa  duodeno-jejunalis  (p.  257)  lies 
opposite  the  junction  of  the  duodenum  and  jejmuun.  This  is  the 
most  fixed  portion  of  the  small  intestine  ;  and,  owing  to  the  weight 
of  the  remainder  of  the  bowel,  it  is  at  the  junction  of  the  duodenum 


Fig.  137. 


with  the  jejunum  that  laceration  most  c  .mmonly  occurs  in  cases 
01  abclommal  injury. 

The  Jejunum  and  Ileum  are  completely  covered  with  perito- 
neum, except  at  the  interval  between  the  two  lamina,  of  the  serous 

Fig.  137.— The  duodenum  and 

1.  Round  ligament  of  liver. 

2.  Great  end  of  stomach  (cut). 
Gail-bladder. 

4.  Spleen. 

6.  Hei)atic  artery. 
Jj.  Coronary  artery. 

7.  Common  bile  dnot. 

8.  Splenic  artery  and  vein. 

9.  Vena  porta;. 

10.  Tail  of  pancreas. 

11.  Duodenum. 

12.  Coeliac  axis.    On  each  side  of 


its  relations  (altered  from  Hirschfeld  and 
l-ieveule). 

aorta   at   this  point  are  the 
...   „  scnulunar  ganglia. 
lo.  Head  of  pancreas. 

14.  Left  renal  vessels. 

15.  Superior  mesenteric  artery, 
lb.  Left  ureter. 

17.  Right  kidney.- 

18.  Left  spermatic  vessels. 

19.  Right  ureter. 

20.  Inferior  mesenteric  artery. 
;^1.  Right  spermatic  vessels. " 

Aorta.  oq  v„. 

vena  cava. 


the 
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Fig.  138. 


membrane  (see  p.  261  and  Eig.  138),  and  are  fixed  to  the  spine  by 
the  mesentery,  which  extends  from  the  left  side  of  the  second 
lumbar  vertebra  obliquely  across  the  spine  into  the  right  iliac  fossa, 
where  the  ileum  joins  the  cseoum.  The  commencement  of  the 
ileum  is  arbitrarily  fixed  at  the  junction  of  the  second  with  the 
third  fifth  of  the  length  of  the  conjoint  tube. 

A  foetal  relic,  representing  the  omphalo-mesenteric  duct,  and 
known  as  MecM's  diverticulum,  is  occasionally  found  as  a  nanw 
tube,  from  half  an  inch  to  five  or  six  inches  in 
length,  opening  into  the  ileum  at  a  distance  of 
eighteen  inches  to  three  feet  from  the  ileo-csecal 
valve.  If  long  it  may  rim  upwards  to  the 
umbilicus. 

The  Pancreas  (Fig.  139)  lies  transversely  m 
the  abdomen,  occupying  the  epigastric  and  left 
hjiJochondriac  regions,  and  is  subdivided  into  a 
head,  body,  and  tail.   The  head  is  embraced  by  the 
duodeniun,  and  sends  a  process  downwards  and 
inwards  behind  the  superior  mesenteric  vessels  ; 
the  hodi),  which  is  concave  posteriorly,  crosses  the 
aorta  and  left  kidney  opposite  the  1st  lumbar 
vertebra  ;  and  the  tail  runs  in  the  gastro-splenic 
omentum,  to  come  in  contact  with  the  lower  and 
back  part  of  the  visceral  siu-face  of  the  spleen. 
The  median  sagittal  plane  cuts  through  the  neck 
and  the  lower  process  of  the  head.    It  is  related 
//;  front  with  the  posterior  layer  of  the  lesser  sac 
of  peritoneum,  and  near  its  lower  border  with  the  attachment  of  the 
transverse  meso-colon ;  and  more  anteriorly  is  covered  by  the  stomach 
except  over  a  small  projection  from  its  upper  border,  the 
omentale,  which  rises  above  the  lesser  curve  o  the  organ  to  reach  the 
lesser  omentum.  Posteriorly  are  the  crura  of  tl^^^^^'^Pf  ^^"^1 
cava ;  the  commencement  of  the  portal  vem  and  its  formatu  e  tubu- 
taries,  the  superior  mesenteric  and  splenic  veins,  wi  h  the  mfenoi 
mieilteric  usaiaUy  joining  the  latter;  the  aorta  ^^^^^^ 
its  superior  mesenteric  branch ;  the  thoracic  duct ;  the  g«™^' 
and  the  left  kidney  and  renal  vessels.   The  upin-r  border  is  m  contact 


Fig  136.-The  relation  of  the  peritoneum  to  the  wall  of  the  small 
^  intestine  (W.  A.). 

1.  Mesentery.  ,  ,      by  peritoneum. 

3-  Irtcr"  '"'"^  t  Mnscuiaris. 

d!  Toi^ion  of  nnisculariK  uncovered       7.  Mucosa. 
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with  the  cocliac  axis  and  splenic  artery,  the  lower  border  is  in  close 
relation  with  the  transverse  duodenum,  except  where  it  is  separated 
fi-om  it  by  the  superior  mesenteric  vessels. 

The  duct  (canal  of  Wirsung)  begins  usually  by  two  branches  in 
the  tail  and  runs  from  left  to  right,  gathering  small  tributaries 
from  the  body ;  it  receives  two  larger  branches,  one  fi'om  the  lower 

Pis?.  139. 


extension  of  the  head,  the  other  from  a  portion  of  the  upper  part  of 
the  head,  which  may  be  more  or  less  completely  separated  from  the 
rest  by  dissection,  and  is  sometimes  called  the  lesser  pancreas.  The 
mam  duct  then  pierces  the  middle  of  the  second  stage  of  the 
duodenum,  and  opens  into  the  gut  by  an  aperture,  common  to  it 
and  the  ductus  communis  choledochus,  upon  the  summit  of  a  small 
papiUa.  The  duct  of  the  lesser  pancreas  occasionally  opens 
separately  into  the  duodenum. 


the  pancreas  between  the  cut  extremities  of  the  colon  """'^ 

STj    Right  supra-renal  capsule. 
sr.  Left  supra-renal  capsule. 
rk.   Right  kidney. 
»pl.  Spleen. 

«Mc.  col.  Ascending  colon. 
'A.   Left  kidney. 
H. 


pt. 

V- 
in. 
dj. 
d. 

desc 


Colica  dextra. 
Pancreas. 
Mesentery  (cut). 
Termination  of  duodennm. 
Duodenum. 

.  col.  Descending  colon. 
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The  Large  Intestine  is  a  wide  sacculated  tube  adapted  for  the 
retention  and  final  digestion  of  feecal  matter,  and  averages  about 
six  feet  in  length.  It  commences  in  the  right  iliac  fossa  and  ter- 
minates at  the  anus,  and  is  subdivided  into  three  segments  : — The 
C^cum  or  Caput  csecum  coli,  the  Colon,  and  the  Eectum. 

The  C'cEcum  is  a  short  but  capacious  cul-de-sac,  averaging  about 
2^  inches  in  length,  and  lying  below  the  point  at  which  the  ileum 
opens  into  the  large  intestine.  It  has  a  complete  peritoneal  cover- 
ing, and  presents  at  its  lower  and  back  part  a  little  appendage,  the 
appendix  vermiformis.  It  usually  lies  in  the  right  iliac  fossa,  in 
contact  heUnd  with  the  psoas  and  iliacus  and  iliac  fascia,  the 
external  cutaneous  nerve,  and  the  vermifoi-m  appendage ;  anteriorly 
it  reaches  the  abdominal  waU,  and  might  be  exposed  by  an  incision 
on  a  level  with  the  anterior  superior  iliac  spine,  but  it  vai-ies 
greatly  in  position  in  different  subjects  and  under  different  con- 
ditions, sometimes  extending  downwards  and  inwards  along 
Poupart's  ligament,  towards  or  even  beyond  the  median  line, 
at  others  terminating  two  or  three  inches  below  the  iliac  crest.  It 
may  be  overlapped  partially  or  completely  by  coils  of  ileum  if 
undistended.  On  its  inner  side  are  the  small  intestines  and  the 
junction  with  the  ileum. 

The  Appendix  Vermiformis  is  a  blind  tiibular  prolongation  of  the 
diameter  of  a  goose-quill,  averaging  about  foui-  inches  in  length, 
but  ranging  from  one  to  six  inches;  it  most  commonly  runs 
upwai-ds  and  inwards,  but  may  assume  any  direction.  It  is  sm-- 
rounded  by  peritoneum  and  provided  with  a  small  mesentery. 

The  Colon  is  subdivided  into  four  parts,  ascending,  transverse, 
descending,  and  sigmoid  flexure.  Its  entire  length  ranges  from  3^ 
to  6i  feet,  and  averages  about  4^  feet  (Treves). 

The  CEBCum  and  colon  are  distinguished  from  the  rest  of  the  mtes- 
tines  by  the  pecuHar  sacculation  caused  by  the  shortness  of  the  longi- 
tudinal fibres  of  the  muscular  coat  and  theii-  arrangement  m  three 
bands  or  tanioi,  and  the  colon  presents  in  addition  Uttle  fatty  appen- 
dages called  appendices  epiphica;,  attached  opposite  one  of  the  tjenife. 

The  ascending  colon  is  usually  covered  with  peritoneum  only  in 
front  and  at  the  sides.  It  begins  in  the  right  iliac  fossa  above  the 
level  of  the  anterior  superior  iliac  spine,  and  runs  upwards,  crossing 
the  iliac  crest  a  littie  to  the  inner  side  of  its  mid-pomt,  to  reach  the 
internal  lameUa  of  the  posterior  tendon  of  the  transversalis  (over 
the  quadratus  lumborum).  Continuing  its  course,  it  passes  m  front 
of  the  right  kidney  external  to  the  second  part  of  the  duodenum, 
reaches  the  inn.^r  surface  of  the  right  lobe  of  the  liver,  forming  the 
hepatic  flexure,  and  is  succeeded  by  the  transverse  colon. 
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The  transverse  colon  is  invested  by  peritoneum  derived  from  both 
sacs,  and  rnns  in  a  curved  direction  inwards,  forwards,  and  slightly 
downwards  to  the  anterior  abdominal  wall  opposite  the  umbilicus 
(but  is  sepai-ated  from  it  by  the  anterior  double  layer  of  the  great 
omentum) ;  thence  outwards,  backwards  and  upwards  to  the  lower 
end  of  the  spleen,  where  it  bends  to  form  the  splenic  flexure. 

The  descending  colon  begins  below  the  splenic  flexure,  and  like  the 
ascending  colon  is  usually  bound  down  to  the  posterior  abdominal 
wall  without  the  intervention  of  a  mesentery ;  it  passes  downwards 
over  the  front  of  the  left  kidney,  the  transversaKs  tendon,  and  the 
crest  of  the  ilium,  about  an  inch  to  the  inner  side  of  its  mid-point, 
to  enter  the  iliac  fossa.  The  gut  then  developes  a  mesentery  and 
becomes  known  as  the  sigmoid  flexure. 

The  sigmoid  flexure  resembles  the  rest  of  the  colon  in  its  general 
characters,  but  is  invested  by  peritoneum  along  its  whole  leno-th, 
and  is  fixed  to  the  abdominal  wall  by  a  meso-colon.  It  first  runs 
downwards  and  forwards,  reaching  the  anterior  abdominal  wall  on 
the  inner  side  of  the  anterior  superior  spme  of  the  ilium,  thence 
passes  backwards  into  the  true  pelvis,  turning  upon  itself  in  an 
S-like  form,  at  length  loses  its  mesentery  opposite  the  third  sacral 
vertebra,  and  becomes  continuous  with  the  rectum  at  a  point 
arbitrarily  but  somewhat  indefinitely  fixed  at  the  left  sacro-iliac  joint. 

The  Rednm  is  8  or  9  inches  in  length  and  extends  from  the  left 
sacro-iliac  joint  to  the  anus.    It  is  divided  into  thi-ee  portions,  the 
fii'st,  4  or  5  inches  in  length,  reaching  as  far  as  the  third  piece  of 
the  saci-um ;  the  second,  3  inches  long,  passing  to  the  tip  of  the 
coccyx  ;  and  the  third,  about  an  inch  in  length,  ending  at  the  anal 
apertm-e.    It  is  characterised  by  the  absence  of  sacculation  owing 
to  the  distribution  of  the  longitudinal  fibres  of  its  muscular  coat 
around  the  whole  circumference  of  the  gut,  but  there  is  no  definite 
point  at  which  this  change  of  arrangement  takes  place.    The  first 
Vortmui^  continuous  with  the  sigmoid  flexm'e,  and  is  connected  to 
the  back  of  the  pelvis  by  the  same  mesentery.    Behind  it  are  the 
left  pyrifoi-mis  and  sacral  plexus,  and  the  left  internal  iliac  arterv 
with  Its  branches  ;  and  the  left  ureter  is  behind  and  to  the  loft  o> 
this  part  of  the  bowel ;  in  front  is  the  small  intestine  fillino-  in  the 
rccto-vosical  pouch.    The  second  puriion  is  fixed  to  the  back  of  the 
lower  half  of  the  sacnim,  and  is  covered  bv  peritoneum  onlv  ^ 
"PPer  third  of  its  anterior  siu-face,  the  loLr    woThi^^'^.A  '! 
surface  bcmg  intimately  connected  with  the  back  of  the  bladdeT 
the  vasa  deferentia,  the  vesicuho  scminales,  and  the  prolto,* 

The  proBtate  is  aometimea  regarded  as  a  relation  nf  1 1,„  n,  •  i 
would  .n  th.  ....  have  a  length^of  over  two  ttTlt.'^^£'^lS:,r  ^.f 
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invested  by  a  sheath  of  recto-vesical  fascia.  The  third  portio,, 
passes  downwards  and  somewhat  backwards  between  the  two 
levatores  ani,  which  are  intimately  connected  with  it,  and  has  no 
peritoneal  relation.    It  is  surrounded  by  the  external  sphincter 


Fig.  140. 


just  above  the  anus,  and  above  this  its  cii'cular  muscular  fibie., 
here  ffreatly  thickened,  form  the  mternal  sphvider. 

The  mucoas  memhrane  of  the  intestine  and  the  iho-ca^cal  valve  wUl 
be  examined  at  a  later  stage  of  the  dissection  i,v.r 

The  Bile  Duct  (Fig.  137,  7)  s^d  .^e  tvacf  to 
where  it  will  be  found  to  commence  in  right  and  le  t  \^Pf^J  'f^- 
which  emerge  from  the  transverse  fissure  and  unite  to^2ctof 
common  hepatic  duct;  this  is  joined  at  an  acute  angle  by  tl^e  duct  ot 
the  gall-bladder  {cystic),  one  inch  and  a  half  long,  and  becomes  the 


Fig.  140.— The  portal  vein  and  its  tributaries  (from  Henle). 

1      1     •  il   Interior  nieseuteric  vein. 

1.  Gastro-duodenal  vein.  Aniciiui 

2.  Splenic  vein. 

3.  Portal  vein. 


5.  Superior  mesenteric  veui. 

6.  Superior  hsemorrhoidal  vein. 
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common  bile  duct  or  ductus  communis  chnledochas,  which  is  about 
thi-ee  inches  in  length.  The  bile  duct  at  first  lies  between  the 
layers  of  the  lesser  omentum  to  the  right  of  the  hepatic  artery  and 
2)ortal  vein,  then  passes  behind  the  first  portion  of  the  duodenum  to 
join  the  pancreatic  duct,  and  open  into  the  second  portion  of  the 
duodenum. 

The  Vena  Portae  (Fig.  140,  3)  is  formed  to  the  right  of  the 
median  line  by  the  junction  of  the  splenic  and  superior  mesenteric 
veins,  behind  the  upper  border  of  the  jjancreas  about  an  inch  and 
a  half  from  its  right  extremity,  and  immediately  in  front  of  the 
vena  cava.  It  is  four  inches  long,  and  ascends  between  the  layers 
of  the  lesser  omentum  to  the  transverse  fissure  of  the  liver,  between, 
but  jjosterior  to,  the  bile  duct  and  the  hepatic  artery.  It  receives 
the  small  gastric  pyloric  and  cystic  veins,  and  like  its  tributaries 
has  no  valves. 

The  Spleen  [Fig.  137,  4)  is  a  somewhat  flattened  organ  of  oval 
outHne  and  pm'ple  coloiu-,  occupying  the  back  of  the  left  hypochon- 
chium.  Its  long  axis  is  obHque  and  corresponds  to  that  of  the  10th 
rib.  It  is  attached  to  the  greater  end  of  the  stomach  by  the  gastro- 
splenic  omentum,  and  to  the  diaphragm  by  the  lieno-phrenic  liga- 
ment. Its  parietal  surface  is  in  contact  with  the  diaphi'agm.  Its 
vincmd  sm-face  is  divided  by  a  ridge  into  two  parts,  the  posterior  of 
which  is  applied  to  the  outer  border  of  the  left  kidney  and  supra- 
renal capsule ;  while  the  anterior  and  larger  lies  in  contact  with  the 
stomach,  the  tail  of  the  pancreas,  and  the  splenic  flexure  of  the 
colon,  and  presents  a  Jiiiuin  pierced  by  the  splenic  vessels.  Its 
iiidcriov  horilcr  is  usually  notched,  the  posterior  entire,  but  this  is 
not  invariable.  Its  upper  extmnity  apjjroaches  the  spinal  column 
and  touches  the  left  supra-renal  capsule,  its  lower  extremity  reaches 
the  posterior  axillary  line  and  is  supported  by  the  costo-colic  fold 
of  peritoneum.    Its  weight  averages  six  ounces,  but  varies  greatly. 

It  IS  completely  invested  by  the  greater  sac  of  peritoneum,  except 
at  the  hUum,  where  the  serous  membrane  is  reHeoted  upon  the 
i^plenic  vessels,  and  where  a  small  portion  of  the  lesser  sac  may 
separate  the  two  layers  of  the  greater  sac  and  come  into  contact 
with  the  inner  suiiace  of  the  organ  (Fig.  128). 


Deep  Dissection  of  the  /\j3uomen. 

FThe  stomach  diiodenum,  pancreas,  and  spleen  should  now  bo 
hp   ■  '^^^y^y/  lading  the  oesophagus,  bilo  duct,  and  vessels,  and 
the  liver  .should  then  bo  carefullv  romovul  in  order  to  see  t 
arrangement  of  tlie  coronary  ligament.    The  n,und  and  falcifom 
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ligaments  shoxild  tirst  be  cut  and  the  liver  pulled  down ;  by  carrjing 
the  knife  along  the  attachment  to  the  diaphragm,  the  ujiper  layer  of 
the  coronary  ligament  will  then  be  divided,  as  well  as  the  right  and 
left  lateral  ligaments,  which  are  formed  from  it.  The  vena  cava 
and  a  part  of  the  liver  uncovered  by  peritoneum  will  now  be  exposed, 
the  latter  being  attached  to  the  diaphragm  by  areolar  tissue ;  and 
when  this  is  carefully  divided,  the  right  suprarenal  capsule  and  the 
top  of  the  right  kidney  will  be  brought  into  view.  The  vena  cava 
must  be  cut  through  at  the  upper  and  again  at  the  lower  margin  of 
the  posterior  surface  of  the  liver,  when  it  wiU  only  be  necessary  to 
divide  the  under  layer  of  the  coronary  ligament  (derived  chiefly  from 
the  lesser  sac  of  the  peritoneum)  to  remove  the  organ. 

The  viscera  should  all  be  placed  in  a  covered  pan,  for  examination 
during  the  time  that  the  subject  is  turned. 

The  diaphragm  is  to  be  cleaned  by  stripping  off  the  peritoneum, 
as  far  as  possible  in  the  direction  of  the  muscular  fibres ;  and  at  the 
same  time  the  inner  surface  of  the  flap  of  abdominal  muscles  still 
attached  should  be  cleaned,  in  order  to  follow  out  the  fibres  of  the 
trans versalis.  Oare  must  be  taken  toavoid  puncturing  thediaphragm, 
and  to  preserve  the  branches  of  artery  and  nerve  ramifj^ing  on  its 
surface.  The  crura  or  muscular  slips  on  each  side  of  the  aorta 
must  be  cleaned,  and  two  tendinous  arches  over  the  psoas  and 
quadratus  lumborum  muscles  defined,  for  which  pui-pose  it  will 
be  well  to  detach  one  kidney  and  tiu-n  it  over  to  the  opposite  side 
temporarily.] 

The  Diaphrag-m  (Fig.  141)  is  an  arched  muscle,  concave  towards 
the  abdomen  ;  this  concavity  is  exaggerated  after  death,  owing  to 
the  fact  that  expiration  is  the  last  act  of  life.  It  rises  to  the  level 
of  the  fifth  costal  cartilage  at  its  junction  with  the  sternum  on  the 
right  side,  and  to  that  of  the  sLxth  on  the  left-.  It  arises  from  the 
back  of  the  ensiform  cartilage;  from  the  innei-  surfaces  of  the 
cartilages  of  the  six  lower  ribs,  where  it  interdigitates  with  the 
transversal!  s  abdominis  ;  from  the  internal  and  external  arcuate 
ligaments,  which  cross  the  psoas  and  quadratus  lumborum  muscles 
respectively ;  and  by  its  crura  from  the  lumbar  vertebrse  and 
intervertebral  discs. 

The  liyamentum  arcuatum  externum  (5)  is  a  fibrous  arch  extending 
from  the  transverse  process  of  the  first  (occasionally  the  second) 
lumbar  vertebra  to  the  tip  of  the  last  rib.  It  crosses  the  upper  part 
of  the  quadratus  lumborum;  giving  attachment  above  to  the 
muscular  fibres  of  the  diaphragm,  and  below  to  the  antenor  lamella 
of  the  posterior  tendon  of  the  transversalis  and  to  the  fascia  tiuus- 
versalis. 

The  liijmneiifinii  arriiutum  internum  (6)  is  a  similar  arch  running 
from  the  side  of  the  bodv  of  the  first  lumbar  vertebra  over  the 
psoas,  to  become  attached  to  the  tip  of  the  first  or  occasionally  the 
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second  lumbar  transverse  process.  It  gives  attachment  to  muscular 
fibres  above  and  to  the  fascia  iliaca  below. 

The  crura  or  pillars  of  the  diaphragm  (8)  arise  from  the  front  of 
the  bodies  and  intervertebral  discs  of  the  four  upj^er  lumbar 
vertebi'JB,  and  usually  from  a  mesial  fibrous  arch  over  the  aorta ;  the 
right  crus  is  the  larger,  and  extends  as  low  as  the  disc  between  the 


PiK.  141. 


thud  and  fom-th  lumbar  vertebra,  while  the  left  crus  (lo)  reaches 
to  the  third  disc. 

All  the  fibres  of  the  diaphragm  are  inserted  into  a  central  tendon, 
called  from  its  shape  the  rordi/orm  or  trefoil  tendon  (i,  2,  3),  but 
the  mner  fibres  of  the  crui-a  decussate  with  one  another  and  form 


Fig.  141.— Under  or  abdominal  surface  of  the  diapliragm  (from  Wilson). 


1 .  The  central  leaflet  of  the  tendinous 

centre. 

2.  The  left  or  smallest  leaflet. 

3.  The  right  leaflet. 

4.  Fasciculus  from  the  ensiform  car- 

tilage. 

5.  Ligamentuin  arcuatum  externum 

of  the  left  side. 

6.  Ligamentum  arcuatum  internum. 

7.  A  small  arched  opening  for  the 

least  splanchnic  nerve  (occa- 
sional). 

8.  Right  crus. 


9. 
10. 
11. 
12. 
13. 

14. 


15. 


10. 


Fourth  lumbar  vertebra. 
Left  crus. 
Aortic  opening. 
Esophageal  opening. 
Opening  for  the  inferior  vena 
cava. 

Psoas  magnus  passing  beneath 
the  hgiunentum  arcuatum  in- 
tern um. 

Quadratus  lumborum  passing 
beneath  the  ligamentum  arcu- 
atum externum. 

Tip  of  last  rib. 
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a  figure-of-8  before  they  can  pass  into  the  tendon,  thus  almost  com- 
pletely surrounding  first  the  aorta  and  then  the  ossophagus.  The 
right  leaflet  of  the  tendon  is  the  largest.  The  pericardium  is 
attached  to  the  upper  surface  of  the  diaphragm,  partly  to  the  tendon 
and  partly  to  the  muscular  fibres  connected  with  the  left  leaflet,  and 
aids  in  the  upward  fixation  of  the  summit  of  the  dome. 

Openings. — There  are  three  large  openings  in  the  diaphragm, 
for  the  Aorta,  the  CEsophagus,  and  the  Vena  Cava;  and  small 
orifices  in  the  crura  for  the  splanchnic  nerves,  one  in  the  left  crus 
for  the  vena  azygos  minor,  and  one  in  the  light  crus  for  the  vena 
azygos  major,  if  this  vessel  does  not  pass  through  the  aortic  opening- 

The  Aortic  and  CEsophagml  openings  are  formed  by  the  fibres  of 
the  crura.  The  anterior  or  oesophageal  opening,  which  is  slightly 
to  the  left  side,  is  entirely  muscular ;  but  that  for  the  aorta  will 
be  found  upon  dissection  to  be  bounded  by  the  internal  tendinous 
fibres  of  the  two  crura,  and  usually  by  a  fibrous  arch  between  these. 
The  aortic  opening  is  strictly  speaking  behind  the  diaphragm,  as  it 
is  completed  posteriorly  by  the  vertebral  column. 

The  opening  for  the  Vena  Cava  is  entii-ely  tendinous.  It  is  more 
or  less  quadrilateral  {foramen,  quadratmn),  and  is  situated  in  the 
right  division  of  the  cordiform  tendon. 

Through  the  aortic  orifice  pass  the  aorta,  the  vena  azygos  major, 
and  the  thoracic  duct :  through  the  aisophageal  opening,  the  oeso- 
phagus with  the  two  pneumogastric  nerves;  through  the  (■</(■(// 
opening,  the  vena  cava  inferior  (which  is  firmly  attached  to  the 
margins  of  the  apertm-e),  and  also  a  branch  of  the  phrenic  nerve. 
The  greater  and  lesser  splanchnic  nerves  pierce  the  crus  on  each 
side,  and  the  vena  azygos  minor  passes  through  the  left  crus.  The 
gangliated  cord  of  the  sympathetic  is  continued  into  the  abdomen 
from  the  thorax  beneath  the  ligamentum  arcuatum  internum.  The 
costo-xiphoid  space  on  each  side,  between  the  sternal  and  costal 
origins  of  the  muscle,  transmits  the  superior  epigasti-ic  vessels  and 
some  cellular  tissue.    It  is  sometimes  the  seat  of  a  hernia. 

^rf/o,i._The  diaphragm  is  essentially  a  n\uscle  of  inspuatioii. 
It  acts  partly  by  the  straightening  of  its  curved  fibres,  so  augmentmg 
the  space  between  it  and  the  lower  part  of  the  chest  waU ;  and 
partly  by  elevating  the  ribs  to  which  it  is  attached.  Its  tendon 
probably  does  not  descend  to  any  material  degree,  but  it  opposes  a 
passive  resistance  to  the  upward  pressui-e  of  the  abdominal  viscera 
dming  the  contraction  of  the  abdominal  muscles.  The  diaiihragm 
ia  supplied  bv  the  phrenic  nerves  from  the  cervical  plexus,  which, 
after  traversing  the  thorax,  pierce  the  fibres  of  the  muscle  and  ai-o 
distributed  principally  on  its  under  surface.   Its  arteries,  the  phrentc, 
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fi-om  the  abdominal  aorta,  on  the  under  surface,  and  the  muscnlo- 
p/imiic  and  iviiits  neni  phrenici  from  the  internal  mammary, 
anastomose  with  some  of  the  intercostal  arteries.  The  branches 
of  the  internal  mammary  will  be  seen  when  the  upper  surface  of 
the  diaphragm  is  dissected  with  the  Thorax. 

[The  vessels  and  muscles  of  the  abdominal  cavitv  aro  now  to  be 
cleaned.  Aroimd  the  aorta  and  its  branches  will  be  found  the  sym- 
pathetic nerve  givmg  off  plexuses  to  the  several  vessels.  The  greater 
part  of  this  may  be  removed,  but  the  great  splanchnic  nerves  should 
be  traced  from  the  points  where  they  pierce  the  crura  of  the  dia- 
phragm to  their  terminations  in  the  semilunar  ganglia  These 
ganglia  are  large  masses  of  a  pinkish  colour,  situated  on  each  side 
ot  the  aorta  close  to  the  diaphragm  ;  the  right  lies  beneath  the  vena 
cava  and  it  will  therefore  be  necessary  to  turn  down  this  vessel  for  a 
short  distance  m  order  to  expose  it ;  they  closely  resemble  lymphatic 
glands  m  appearance,  and  are  connected  by  numerous  nerves  sur- 
roimding  the  coeliac  axis  and  constituting  the  solar  plexus.  The 
gaughated  cord  of  the  sympathetic  on  each  side  of  the  vertebras  is  to 
be  preserved  The  vena  cava  inferior  (a  piece  of  which  it  will  be 
remembered  has  been  removed  with  the  liver)  is  to  be  cleaned,  and 
care  must  be  taken  not  to  cut  off  the  right  spermatic  vein  on  its 
anterior  surface.  The  vein  may  be  secured  in  its  proper  position 
with  a  pin  If  necessary     The  kidneys  and  supra-renal  capsules  are 

snprn.n'il-r  /°i^^  the  vessels  going  to  each  defined;  and  the 
spermatic  vessels  should  be  ti-aced  out.] 

Sympathetic  Nerve.-On  each  side  of  the  aorta"  and  close  to 
the  crura  of  the  diaphragm  will  be  seen  a  pinkish  body  of  a  some- 
what crescentic  form,  called  the  semilunar  ganglion  (Fi<.-  137  12) 
and  into  it  may  be  traced  the  great  splanchnic  nerve  from  the 
thoracic  ganglia. 

The  HoUiv  phxas  is  formed  by  fibres  crossing  from  one  semilunar 
gaiighon  to  the  other,  around  the  ccehac  axis  and  superior  mesen- 
teric artery  and  between  the  supra-renal  capsules,  and  receives  a 
toanch  from  the  right  pneumogastric.  Its  continuation,  the  uurtk 
P^^xn,  will  have  been  more  or  less  seen  in  cleaning  the  aorta,  and  so 
a^so  the  secondary  plexuses  derived  from  it  and  distributed  upon  the 
severa  branches,  viz.,  the  phrenic,  gastric,  hepatic,  splenica  superior 
mesenteric  supra-renal,  renal,  spermatic,  and  i„f..ri„r  mesciitoric 
plexuses.  In  addition  to  the  great  splanchnic  nerve,  the  lesser 
splanchnic  nerve  may,  in  a  favourable  subject,  be  traced  into  the 
plexus,  and  the  third  or  renal  splanchnic  nerve  into  tl" 

thJl'^  Aorta  (Fig.  M3)  is  tlie  direct  continuation  of 

he  thoracic  aorta,  and  roaches  from  the  lower  border  ,,f  1 

to  the  fourth  lumbar  vertebra,  where  it  dSsil  thot^o 
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common  iliacs.    It  is  ensheathed  by  sub -peritoneal  connective  tissue, 
in  whicli  are  lymphatic  glands  and  more  or  less  fat ;  and  is  closely 
invested  by  the  solar  and  aortic  sympathetic  plexuses.    It  is  covered 
in  front  by  the  liver,  stomach,  transverse  colon,  intestines,  and  peri- 
toneum, and,  in  more  immediate  contact,  by  (1)  the  pancreas,  with 
the  splenic  vein  near  its  upper  border,  (2)  the  left  renal  vein,  (3)  the 
transverse  duodenum,  and  (4)  the  branches  which  spring  from 
its  anterior  aspect.    Behind  are  the  bodies  of  the  lumbar  vertebra' 
and  their  ligaments,  and  the  left  lumbar  veins.    To  its  riyht  is  the 
right  crus  of  the  diaphragm,  and  the  vena  cava  lies  in  close  contact 
below,  but  is  separated  from  it  above  by  an  angular  interspace  :  and 
deeply  placed  between  the  upper  part  of  the  aorta  and  the  right 
crus  are  the  receptaculum  chyli  and  thoracic  duct,  and  the  vena 
azygos  major;  the  great  splanchnic  nerve  may  either  run  through 
the  aortic  opening  or  pierce  the  right  crus.    To  the  left  are  the  left 
gangliated  cord  of  the  sympathetic,  the  left  crus  of  the  diaphi-agm, 
the  splanchnic  nerves,  and,  perhaps,  the  commencement  of  the  vena 
azygos  minor.    Its  point  of  bifurcation,  though  often  in  the  middle 
line,  and  occasionaUy  a  little  to  the  right  side,  is  usually  a  Uttle 
below  and  to  the  left  of  the  umbiHcus,  above  which  pomt  it  may  be 
compressed.  . 

The  Branches  of  the  abdominal  aorta  are— 1.  Phrenic  or  dia- 
phragmatic. 2.  Cceliac  axis  (dividing  into  gastiic,  hepatic,  and 
splenic).  3.  Superior  mesenteric.  4.  Supra-renal  or  capsular. 
5.  Eenal.  6.  Spermatic  (ovarian  in  female).  7.  Inferior  mesen- 
teric.   8.  Middle  sacral.   9.  Lumbar  arteries.    10.  Common  ibacs. 

The  Phrenic  arteries  (Fig.  143,  2)  are  two  small  branches,  which 
arise  close  below  the  aortic  opening  in  the  diaphragm,  either  from 
the  aorta  or  from  the  coeUac  axis  or  other  branches.    Irom  tlien 

Ficr.  U2.-Deep  dissection  of  thorax  and  abdomen  (from  Machse's  Surgical 
"  Anatomy). 

C.  Left  Subclavian  vein.  T.  1^1* f    Jf " 

D.  Ri^W  Innominate  vein.  U.  R.ght  P~-l-,^^  ,,,,,,, 

E.  Left  Common  Carotid.  »  •  ^^'^  ^^^^  ureter 

P.  Innominate  artery.  ^  ^^t'^.^,,!    liiac  artery, 

L.  Thoracic  Aorta.  Left  iuternal  abdominal  ring. 

M.  ffisophagus.  ^  abdomiual  ring. 

N.  Ensiform  cartilage.  ^  «^         ,„esenteric  artery. 

0.  Left  kidney.  ^       1  i,i.,e  vein. 

P.  U.nb,lKU«.  J  niac  vein. 

Q.  Abdominal  Aorta.  " 


Fig.  142. 
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Fig.  143— Abdominal  aorta  and  vena  cava  (from  Henle). 


1.  Hepatic  vein  (cut). 

2.  Phrenic  artex-ies. 

3.  Vena  cava. 

4.  Coeliac  axis  (cut). 

5.  Supra-renal  capsule. 

6.  Superior  mesenteric  artery  ( 
Supra-renal  artery. 

8.  Renal  vein. 
8.  Renal  artery. 


10.  Left  spermatic  vessels. 

11.  Right  ureter. 

12.  Inferior  mesenteric  artery. 

13.  Right  spermatic  vein. 

14.  A  lumbar  artery, 
cut).      15.  Psoas  magnus. " 

10.  Common  iliac  artery. 

17.  Common  iliac  vein. 

18.  Middle  sacral  artery. 
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origin  they  diverge  lateraUy,  the  right  branch  runniiig  behind 
the  inferior  vena  cava,  and  the  left  behind  the  ccsoi^agus,  and 
then  divide  into  external  and  internal  branches.    They  ramity 
on  the  under  surface  of  the  diaphragm  and  anastomose  with  one 
another,  with  the  superior  phrenic  and  niusciilo-phrenic  of  the 
internal  mammary  artery,  and  with  the  lower  intercostals.  Lach 
suppUes  also  a  branch  to  the  supra-renal  capsule  {mpenor  capsular), 
and  smaU  twigs  are  given  by  the  left  to  the  cesophagus,  and  by  the 
right  to  the  vena  cava.    The  two  arteries  may  spring  from  a  sing  e 
trunk.    The  right  rem  opens  into  the  inferior  vena  cava,  the  left  into 
the  left  renal  or  inferior  vena  cava.  •    ,   •    i  fi. 

The  CcEliac  Axis  (Fig.  143,  4)     about  halt  an  inch  m  length 
It  arises  from  the  front  of  the  aorta  above  the  ^VV-^ 
mncreas  opposite  the  disc  between  the  last  thoracic  and  first  lumbal 
veXbnJ,  and  divides  at  once  into  the  gastric,  hepatic,  and  splemc 

^^Sr^ stSc'an![  splenic  .«ns  terminate  in  «ie  vena  port«.  but 
the  hepttic  veins,  which  receive  the  blood  from  the  ve^  po^ce  - 
well  as  from  the  hepatic  artery  in  the  hver,  open  into  that  poition 
Tf  L  vena  cava  wLh  is  embedded  between  the  lobus  Spigehi  and 

the  rig-ht  lobe  proper  of  the  liver.  .  4!  +-Uo 
The  Superior  Mesenteric  artery  (Fig.  143,  6  arises  from  the 
front  of  l^e  aorta  below  the  ca3hac  axis  and  behmd  tl^e  Pan.^^^^^^ 
opposite  the  first  lumbar  vertebra ;  it  runs  downwards 
between  the  pancreas  and  transverse  daodeiium  and  with  1  .  vem 
is  s^rounded  by  the  lower  process  of  the  head  of  the  pancreas.  It 
su  X^eSy  all  the  small  and  half  the  large  mtestmes  by  mean. 
o7?ti"of  pancreatico-duodenal  branch,  vasa  intestiin  tenui. 
and  the  ileol^^  coUca  dextra,  and  coHca media  arteries  (Ing.  131). 
Its  vein  opens  into  the  vena  portB6^^^^^^^__  

r  j„.  x-±i  L  Surgical  Anatomy). 

.    ,    J.  A    I  P.  Kectum. 

A.  Arch  of  Aorta.  g  Blatlder. 

B.  Thoracic  Aorta.  g  ^-  (ossa. 

C.  Abdominal  Aorta.  g  g-  inters. 

D.D.  First  ribs.  "rj,"  ^^fj  common  Iliac  vein. 

E.  Ensiform  cartilage.  ^  p.jj^j^  lumbar  vert-ebra. 

G.Ct.  Kidneys.  Y  Ki^ht  external  Iliac  artery. 

H.  Innominate  artery.  .  •  ^^°^(.  intercosUU  arteries. 

I.  Lett  Common  Carotid.  ^-  -^^^^.^^^  ^^^j^ 

K.  Lett  Subclavian.  Superior  mesenteric  artery. 

L.  Right  common  Iliac.  ■  .   '   j  ,^,.teries. 

M.  Left  common  Ihac,  covered  by  f-f-              ,„3,e„teric  artery. 

the  meso-rectum.  Vasdeferens,hookiug  round  tb. 

N.  Interior  Vena  Cava,  cut  and       H-H-    '^^^jg^^^^.ic  .^terj-  dose  to  the 

tied.  internal  abdominal  nng. 
O,  Sigmoid  flexure  of  Colon. 


Fig.  144. 
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The  Supra-renal  arteries  (Fig.  143,  7)  arise  opposite  the  first 
lumbar  vertebra  and  pass,  one  on  each  side,  transversely  to  the 
sujira-renal  capsules,  the  right  going  beneath  the  vena  cava.  In 
the  foetus  they  are  as  large  as  the  renal  arteries.  In  addition  to 
this  artery  {middle,  capsidar),  the  capsule  is  supplied  by  a  branch 
from  the  phrenic  (superior)  and  one  from  the  renal  artery  (infeiior). 
The  right  rein  enters  the  vena  cava,  the  left  the  renal  vein  of 
its  side. 

The  Renal  arteries  (Fig.  143,  g)  ari.se  on  each  side  of  the  aorta 
immediately  below  the  capsular  arteries,  about  haK  an  inch  below 
the  superior  mesenteric  artery,  and  opposite  the  lower  border  of  the 
first  lumbar  vertebra  (the  right  usually  a  little  lower  than  the  left). 
They  run  ti-ansversely  to  the  concave  border  of  the  kidney,  the  right 
going  behind  the  vena  cava.  The  aorta  being  a  little  to  the  left  of  the 
middle  line  at  this  point,  the  right  renal  artery  is  necessarily  slightly 
longer  than  the  left,  while,  owing  to  the  position  of  the  vena  cava 
on  the  right  of  the  column,  the  right  renal  vein  is  much  shorter 
than  the  left.  The  renal  artery,  after  giving  of¥  a  small  inferior 
rcqjsidar  twig,  breaks  up  into  three  or  four  branches  ju.st  as  it  enters 
the  kidney  :  one  or  more  of  these  may  pass  in  front  of  the  vein,  and 
occasionally  a  branch  may  run  behind  the  ureter,  or  may  pierce  the 
kidney  above  or  below  the  hilum,  but  as  a  rule  the  relation  of  the 
parts  at  the  hilum  of  the  kidney  is  (1)  Vein,  (2)  Artery,  (3)  Ureter, 
from  before  backwards.  An  additional  renal  artery  not  infi-e- 
quently  arises  from  the  lower  part  of  the  aorta,  or  from  the  common 
iliac  artery,  and  occasionally  more  than  one  such  vessel  is  present. 
It  is  important  for  the  surgeon  -to  bear  in  mind  these  and  other 
possible  variations  in  the  arterial  supply  in  operations  upon  the 
Iddney.  The  renal  or  emulgent  veins  open  into  the  vena  cava,  the 
left  crossing  in  front  of  the  aorta  immediately  below  the  superior 
mesenteric  artery,  and  receiving  the  left  spermatic  and  supra-renal 
veins. 

The  Spermatic  arteries  (Fig.  143,  10)  are  two  long  slender 
branches,  which  arise  from  the  front  of  the  aorta  about  an  inch 
below  the  renal,  and  pass  downwards  behind  the  peritoneum  to 
the  internal  abdominal  ring,  and  through  the  inguinal  canal  to  the 
testes.  The  right  courses  obliquely  over  the  vena  cava  (sometimes 
behind  it)  and  each  crosses  the  psoas,  the  genito-cnmil  nerve,  and 
the  ureter,  ami  near  Poupart's  ligament  the  external  iliac  vessels  • 
then  entering  the  internal  inguinal  ring  to  the  outer  side  of  the 
deep  epigastric  vessels,  traverses  the  inguinal  canal,  to  emerge  at 
the  external  ring  and  enter  the  scrotum.  the  female  the  spermatic 
artenes  become  the  ovarian,  and  pass  into  the  pelvis  to  ramif^^  in 
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the  broad  ligament  of  the  uterus  (Fig.  162,  i).  One  small  twig 
accompanies  the  round  ligament  to  the  ingiiinal  canal,  another  runs 
along  the  Fallopian  tube,  and  a  third  supplies  part  of  the  uterus, 
anastomosing  with  the  uterine  branch  of  the  internal  iliac. 

The  spermatic  veins  form  a  plexus  aroimd  the  arteries  {pampini- 
form 2->lexus).  They  take  a  different  course  on  the  two  sides,  the 
left  opening  at  a  right  angle  into  the  left  renal  vein,  and  the  right 
running  obUquely  into  the  vena  cava.  This  arrangement  is  said  to 
account  in  part  for  the  more  freqxient  occui-rence  of  'varicocele' 
on  the  left  side,  but  Dr.  J.  H.  Brinton,  of  Philadelphia,  fm-nishes  a 
better  explanation  by  demonstrating  the  existence  of  a  valve  at  the 
caval  orifice  of  the  right  vein,  while  there  is  none  at  the  entrance 
of  that  of  the  left  side  into  the  renal.  The  left  vein,  moreover,  is 
liable  to  compression  by  accumulated  ffeces  in  the  sigmoid  flexure, 

which  lies  in  front  of  it.  .    i  ,  i.^. 

The  great  length  of  the  spermatic  arteries  is  explained  by  the 
fact  that  the  testicles  were  originally  in  the  abdomen,  opposite  the 
point  where  the  arteries  arise,  and  that  as  they  descended  the  vessels 
necessarily  became  elongated. 

The  Inferior  Mesenteric  artery  (Fig.  143,  12)  arises  opposite 
the  third  lumbar  vertebra,  a  little  to  the  left  of  the  middle  of  the 
fi-ont  of  the  aorta,  and  supplies  the  lower  half  of  the  large  mtestine 
((..  p.  263)  by  its  left  colic,  sigmoid,  and  superior  haemoiThoidal 
branches.    Its  vein  opens  into  the  splenic  vein. 

The  Middle  Sacral  {sacral  aorta)  (Fig.  143,  18)  is  a  small 
branch  arising  at  the  bifurcation  of  the  aorta,  and  passing  down 
into  the  pelvis  along  the  middle  of  the  sacrum.  It  anastomoses 
with  the  lateral  sacral  branches  of  the  internal  iliac  arteries.  The 
corresponding  vein  opens  into  the  left  common  iHac  vein. 

The  Lumbar  arteries  (Fig.  143,  14),  usually  fom-  m  number  on 
each  side,  arise  in  a  double  row  fi'om  the  back  of  the  aorta,  and 
pass  transversely,  close  upon  the  vertebra.,  beneath  the  psoas  and 
the  gangUated  cords  of  the  sympathetic,  and  on  the  right  .  de 
benetth  the  vena  cava.  The  upper  arteries  also  pa^s  under  the 
crura  of  the  diaphragm,  where  those  bridge  over  the  nariwor 
portions  of  the  bodies  of  the  vertebrre.  Only  small  P-tion.  0 
fhese  arteries  can  be  seen  at  present,  but  when  followed  out  each 
will  be  found  to  divide  into  an  anterior  and  a  P^^^^^^^^^: 
The  avterior  branch  runs  between  the  abdominal  muscles,  to  .upph 
them,  and  to  anastomose  with  the  lower  intercostal  epigastric  and 
circumflex  iliac  arteries.  The  first  anterior  branch  ^^^^f  7  P'^^Jf  ^ 
in  front  of  the  quadratus  lumborum,  the  others  behind  it.  i^e 
postei-ior  branch  passes  between  the  transverse  processes,  subdmdm. 


Fig.  145. 


To  face  p.  2S7.  | 
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Liito  miu^cuhir  to  the  erector  spinte,  and  spinal  to  the  vertebral  canal 
through  the  intervertebral  foramen,  the  latter  vessel  supijlyirig  the 
bony  and  ligamentous  walls  of  the  canal,  the  membranes  of  the  cord, 
and  the  cord  itself  by  means  of  a  long  twig  which  runs  along  the 
nerve  root.  The  lumbar  reins,  three  or  four  for  each  side,  open  into 
the  inferior  vena  cava.  They  are  connected  opposite  the  transverse 
processes  of  the  vertebrte  by  a  vertical  vessel,  the  ascending  Imnhar 
vein,  which  forms  the  radicle  of  the  azygos  veins. 

The  Common  Iliac  Arteries  (Fig.  145,  G)  are  the  dii^ect 
continuations  of  the  abdominal  aorta,  and  extend  from  the  bifui-- 
cation  at  the  fom-thlumbar  vertebra  to  the  lumbo-sacral  articulation, 
where  each  divides  into  the  external  and  internal  iliac  arteries! 
The  right  common  iliac  is  usually  a  little  longer  than  the  left ;  and 
the  relations  difPer  on  the  two  sides,  owing,  principally,  to  the  fact 
that  the  two  common  iliac  veins  unite  to  form  the  vena  cava  on  the 
right  side  of  the  vertebral  column.  Both  arteries  rest  on  the 
vertebral  column,  covered  in  front  by  the  peritoneimi,  and  are 
usually  crossed  near  their  termination  by  the  ureters,  but  the  left  is 
crossed  in  addition  by  the  rectum  and  superior  htemorrhoidal 
vessels,  and  the  right  by  the  termination  of  the  ileum  and  the 
lowest  branch  of  the  superior  mesenteric  artery.  The  left  artery 
rests  against  the  psoas  magnus,  while  the  right  artery  lies  upon  its 
own  vem  below  and  crosses  the  vein  of  the  opposite  side  above. 
The  only  branches  from  the  trunks  are  small  twigs  to  the  iliacus 
muscles  and  to  the  ureter. 

Common  Iliac  Veins.— The  left  common  iliac  vein  will  be  seen 
to  He  to  the  inner  side  of  its  own  artery,  and  then  to  pass  beneath 
the  right  artery  to  reach  the  vena  cava,  whilst  the  right  vein  is  at 
first  behind  and  then  to  the  outer  side  of  the  right  artery  until  it 
imites  with  the  left.  Thus  both  the  veins  He  to  the  right  of  their 
respective  arteries,  and  the  commencement  of  the  vena  cava  is 
immediately  to  the  right  of,  or  sometimes  even  sHghtly  behind,  the 

Fig.  14.5.-The  Iliac  and  Femoral  Arteries  (from  Maclise's  Surgical  Anatomy). 

A.  Aorta  at  bifurcation.  N.  Arteria  Profunda  femoris 

B.  Anterior  superior  iliac  spine.  O.  Femoral  Vein 

C.  Symphyms  pubis.  O.  Saphenous  Vein 

D.  Poupart  s  igament.  p.  Aiaterior  Crural  Nerve  ' 

E.  External  Cutaneous  Nerve.  Q.  Sartorius 

P.  Vena  Cava  inferior.  K.  Eectus  femoris. 

G.  G.  Common  Piac  Arteries.  S.  Pectineus 

H.  H.  Common  Iliac  Veins.  T.  Adductor  lonffus 

I.  Externa  Iliac  Artery,  U,  Gracilis.  ^ 

M.  Rectum.  ^^X"^'  -^.ry. 
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rigM  common  iliac.  They  receive  tlie  lateral  sacral  and  ilio- 
Itimbar  veins,  and  the  middle  saci-al  vein  enters  the  left  common 
iliac. 

Tlie  Vena  Cava  Inferior  (Fig.  143,   3)  lies  ensheathed  in 
subperitoneal  tissue  to  the  right  of  the  aorta.    It  is  in  close  relation 
to  it  below,  but  is  separated  from  it  by  an  angular  interval  above, 
and  there  lies  in  a  more  anterior  plane.    It  is  fonned  by  the 
junction  of  the  two  common  iliac  veins  on  the  right  of  the  fifth 
lumbar  vertebra,  and  keeps  to  the  right  of  the  vertebral  column  as 
high  as  the  liver ;  where  it  passes  somewhat  forward,  entering  a 
deep  groove  (occasionally  converted  into  a  canal  by  a  bridge  of 
hepatic  substance)  between  the  lobus  Spigelii  and  the  right  lobe 
proper,  and  receives  the  hepatic  veins;  finally  it  reaches  the 
quadi'ilateral  opening  in  the  diaphragm.    In  front  of  it  are  the 
peritoneum  (with  the  foramen  of  Winslow),  the  duodenum,  the 
pancreas,  the  liver,  the  portal  vein,  and  the  right  spermatic  artery. 
Behind  lie  the  vertebral  column,  the  right  crus  of  the  diaphragm,  a 
portion  of  the  right  supra-renal  capsule,  the  right  capsular,  phrenic, 
renal,  supra-renal,  and  lumbar  arteries,  and  the  sympathetic  chain  of 
ganglia,  besides   occasionally  the  bridge  of  hepatic  siibstance 
'{2->onticulus)  mentioned  above.    To  the  right,  and  in  close  contiguity, 
lie  the  right  kidney  and  ureter  and  the  greater  part  of  the  supra-  ■ 
renal  capsule ;  to  the  Uft,  the  aorta,  the  thoracic  duct,  the  com- 
mencement of  the  vena  a^^ygos  major,  and  the  solar  plexus  and 
ri-ht  semilunar  ganglion.    It  receives  the  lumbar,  right  spermatic, 
renal,  right  supra-renal,  and  right  phi'enic  veins,  and  as  it  passes 
through  the  liver  the  larger  hepatic  veins  open  into  it:  thus  it 
returns  the  whole  of  the  blood  of  the  abdomen  and  lower  extremities 

to  the  heart.  •,     .       xi.      •  <- 

The  External  Iliac  Artery  (Fig.  145,  I)  reaches  from  the  pomt 
of  bifurcation  of  the  common  iliac  to  Poupart's  Hgament,  where  it 
becomes  the  femoral,  its  direction  corresponding  with  a  line  di-awn 
from  the  umbilicus  to  a  point  midway  between  the  s^miphysis  pubis 
and  the  anterior  superior  iHac  spine.  It  passes  along  the  biim  ot 
the  true  pelvis  and  upon  the  psoas  muscle,  invested  by  a  process  ot 
subperitoneal  tissue  which  includes  both  it.  and  the  vein,  and  must 
be  removed  in  order  to  expose  them.  The  crural  branch  of  he 
oenito-crural  nerve  lies  close  to  the  outer  side  of  the  artery,  and  tlie 
o-cnital  branch  of  the  same  nerve,  as  well  as  the  spei-matic  vessels 
and  deep  circumflex  iUac  vein  cross  in  front  of  it  near  PouP^^;  ^ 
Ucament.  Occasionally  the  ureter  crosses  the  upper  part  ot  tlie 
artery.  The  vein  Ues  to  the  inner  side  of  the  artery  in  the  whole 
of  its  course  upon  the  left  side,  but  is  beneath  its  upper  part  on  the 
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right  side ;  and,  close  to  Poupart's  ligament,  the  vas  deferens  or 
round  ligdinent  hooks  around  the  epigastric  artery,  and  descends 
into  the  pelvis  to  the  inner  side  of  the  external  iUac  trunk. 

Like  the  aorta  and  common  iliac  arteries  it  is  ensheathed  by 
Bubiieritoneal  connective  tissue,  and  thi'ee  compartments  may  be 
demonstrated  in  the  sheath  as  'well  as  in  that  of  the  femoral  artery, 
with  which  it  is  in  continuity  : — an  external  compartment  for  the 
artery,  a  middle  for  the  vein,  and  an  internal,  less  well  defined,  for 
a  chain  of  Ijinphatic  glands  and  vessels. 

Branches. — The  deep  epigastric  and  the  deep  circumflex  iliac 
arteries  are  usually  given  off  just  above  Pouj^art's  Hgament,  but 
occasionally  are  found  on  a  level  with  the  ligament,  or  even  springing 
from  the  common  femoi'al  below  it. 

The  Epigastric  artery  passes  inwards  and  upwards  immediately 
outside  the  peritoneum,  and  pierces  the  fascia  trans versalis  to  enter 
the  rectus  muscle  at  its  posterior  aspect,  to  which  it  has  been 
already  traced  (p.  238).  Its  relation  to  the  vas  deferens  and  round 
ligament  is  mentioned  above. 

The  branches  of  the  epigastiic  are  pubic  to  the  back  of  the  pubic 
bone,  crcmusteric  to  the  cord,  and  musculnr.  An  abnormal  branch 
of  large  size  is  frequently  fo\ind  coming  off  fi'om  the  epigastric 
close  to  its  origin,  and  descending  into  the  pelvis;  this  is  the 
obturator  artery,  which  may  run  on  the  inner  side  of  the  neck 
of  a  femoral  hernia.  The  epiijastric  rein  joins  the  external  iliac 
vein. 

The  Circumflex  Iliac  artery  takes  a  course  outwards  along 
Poupart's  ligament,  and  lies  at  first  immediately  outside  the 
peritoneum.  It  soon,  however,  pierces  the  transversalis  fascia  and 
miiscle,  and  riins  along  the  crest  of  the  iliimi  between  the  muscles, 
to  anastomose  with  the  ilio-lumbar  branch  of  the  internal  iUac, 
with  the  last  lumbar,  and  with  the  superficial  cu'cumflex  iliac 
arteries.  It  gives  upwards  a  large  branch,  which  is  foiuid  between 
the  Internal  Oblique  and  Transversalis,  and  which  anastomoses  with 
the  lumbar  and  lower  intercostal  arteries.  The  rei)t  has  been  seen 
to  cross  the  external  iliac  aitery  an  inch  above  Poup;u't's  Hgament, 
to  open  into  the  external  iUnc  vein. 

The  Kidneys  arc  a  pair  of  bean-shaped  organs,  each  measuring 
about  4^  inches  in  length,  21,  inches  in  In-eadth,  and  an  inch  and  a 
fluartcr  in  thickness,  and  weighing  about  4^  ounces.  They  Ho  in 
the  hypochondriac,  epigiistric,  lumbar  and  umbilical  regions  (see 
p.  249),  and  are  placed  behind  the  peritoneum  in  a  kind  of  lymph 
space  in  the  fat  bearing  subperitoneal  tissue  (Fig.  128),  opposite  the 
last  thoracic  and  throe  upper  lumbar  vertebrae,  the  right  usually 


290 


DEEP  DISSECTION  OV  ABDOMKN, 


lyins  atout  hall  an  inch  lower  than  the  left. .  The  long  axis  of  each 
is  directed  downwards  and  outwards.  Its  antcro-extenml  or  vrnTvul 
surface  is  directed  outwards  and  forwards,  and  is  more  convex  than 
the  jmstcro-interual  ov  paridal  surface,  which  looks  backwards  and 
inwards.  Its  otdcr  border,  representing  the  angle  of  junction  ot  its 
two  surfaces,  is  narrow  and  convex.  Its  Inner  border,  looknig 
obUquely  inwards,  forwards,  and  a  little  downwards,  is  convex 
above  and  helow,  but  slightly  concave  in  its  middle  third  and 
fissured  by  the  hilum.    The  upper  extremity  is  rounded,  larger 


than  the  lower,  and  supports  the  supra-renal  body,  .dii  h  enc  o  h 
also  upon  its  anterior  sm-face  and  mternal  border     The  lone 
^cJi,,  also  rounded,  lies  farther  from  the  median  plane  than  the 

Mk.n  is  a  sUt-like  aperture  in  the  middle  of  the  inner 


■p\a  146  —Diagram  showing  relation 
spleen  (W.  A.).    (From  Morr 

1.  Caval  area. 

2.  Gastric  area  (peritoneal). 

3.  Hepatic  area  (non-peritoneal). 

4.  Gastric  area  of  spleen. 

5.  Dnodenal  area  (non-peritoneal). 
().  Splenic  artery. 
7  Hepatic  area  (peritoneal), 
a  Pancreatic  area  (non-peritoneal). 


of  kidneys,  supra-renal  bodies,  and 
is'  "  System  ot  Anatomy.") 
9.  Duodenal  area  (non-peritoueal). 

10.  Colic  area  of  spleen. 

11.  Meso-colic  area. 

12.  Colic  area  (non-peritoneal). 
14.  Meso-colic  area. 

10.  Ureter. 
18.  Aorta. 
20.  Vena  cava. 
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border  of  the  kidney,  bounded  in  front  and  behind  by  two  promi- 
nent lips.  It  forms  the  entrance  into  a  deep  depression  or  cavity, 
the  sinus,  at  the  bottom  of  which  lie  (1)  the  renal  papillas  pei-forated 
by  the  openings  of  the  secreting  tubes,  (2)  the  apertm-es  trans- 
mitting vessels  and  nerves  to  the  organ,  and  (3)  the  attachments  of 
the  '  calices'  of_the  main  duct,  each  embracing  one  or  two  of  the 
papiUre  (Fig.  156).  The  kidney  may  in  fact  be  regarded  as  a 
hollow  organ. 

Rd(dkms  (Pigs.  146,  Ul). —In  front  oi  the  rujM  kidney  are  the 
right  lobe  of  the  liver,  the  second  stage  of  the  duodenum,  the 

Fig.  147. 
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hepatic  flexure  of  the  colon,  a  branch  of  the  colica  dextra  artery, 
and  more  or  less  of  the  parietal  peritoneum  on  the  inner  side  of  the 
latter.  In  front  of  the  left  kidney  are  the  stomach  (with  the 
peritoneum  of  the  lesser  sac),  the  splenic  artery,  the  pancreas,  and 
the  .splenic  vein,  the  .splenic  fiexiu'e  of  the  colon,  the  parietal 

Fig.  147.— Diagram  of  relations  of  the  posterior  surface  of  the  kidnev  rw  A  1 
(From  Morris'  "  System  of  Anatomy.")'  ^    '  '' 

1.  Transverse  processes  of  the  first       2.  Line  indicating  outer  border  of 
and  second  himbar  vertebrte.  quadratus  lumborum 

Pig.  148.— Two  forms  of  the  renal  duct  (from  Wilson). 

t  ^^fy'^-  Ur.  Ureter. 

I.  Infundibulum. 
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peritoneum,  a  branch  of  the  colica  sinistra  artery,  and  the  spleen 
(at  the  outer  horder).  Behind  both  kidneys  are  the  diaphragm,  the 
psoas  and  the  anterior  lamella  of  the  transversalis  tendon  (covering 
the  quadi'atus  hunborum) ,  with  the  respective  fasciae  oi  these 
muscles,  and  the  last  thoracic,  the  ilio-hypogastiic,  and  the  ilio- 
inguinal nerves.  The  diaphi'agmatic  area  is  generaUy  larger  on 
the  right  side,  and  may  be  considerably  increased  on  either  when  the 
external  arcuate  ligament  passes  to  the  second  lumbar  transverse 
process  instead  of  the  first.  ,     ,         i,       i  „„„ 

The  relations  of  the  vessels  and  duct  m  the  hilum  have  been 

^I^Srs^F^  143,  XI)  should  be  traced  out    They  are 
about  a  foot  long,  and  will  be  seen  to  He  in  a-beath  of  subpento- 
neal  tissue  over  the  psoas  muscles,  passmg  behmd   he  speinnat  c 
vessels  and,  after  crossing  the  common  or  external  iliac  arteiy,  to 
Tap  ir  iii^o  the  pelvis,  where  they  will  be  afterwards  traced  to 
fhe  bladder.    The  '  ght  ureter  rims  behind  the  second  stage  of  the 
duodenum,  and  lies  close  to  the  infenor  vena  cava.    In  the  female 
boTtubes  approach  the  sides  of  the  cervix  uteri,  and  he  m  contac 
^  h  he  uppe?  pai-t  of  the  vagina,  crossing  it  obliquely  to  reach  the 
W  of  the  bUler.    The  proximal  extremity  of  each  ui-eter  begins 
S  e  gh  o   nine  short  Jubes  caUed  aMces,  which  sun-ound  the 
"enal  at  the  bottom  of  the  sinus.    These  30m  with  each 

othe     ^th  or  without  the  intervention  of  short  passages  called 
infundZL  to  form  usuaUy  two  tubes,  the  upper  and  lower  pelves, 
"Irtl  2i^  of  the  t^o  pelves  constitutes  the  a.nmon  p.lv.s 
rl!!;  w^h  generally  narrows  to  the  size  of  a  goose-quill,  and 

Caiule  (Eig.  US,  5)  is  a  small 
upper  end  and  inneiDoioe  ^^^^^^  ^^^^^ 

„,  tho  duodenum,  ,;,«!  .  ovevl.pped  .1  ug  , b'y  the 

it  is  in  contact  externally  with  the  spleen  crescentic 
inner  border  of  the  kidney  as  lar  as  the  hilum. 
in  form. 
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[The  kidney  being  removed  or  turned  out  of  the  ■way,  the  fasciiB 
covering  the  psoas,  quadratiis  hunborum,  and  iliacus  iire  to  be 
defined,  and  aftei'wards  those  muscles  are  to  be  cleaned ;  all  nerves 
passing  out  of  them  being  carefully  preserved.] 

The  anterior  lamella  of  the  posterior  tendon  of  the  transversalis 
abdominis  muscle  {v.  p.  234)  will  be  found  to  lie  in  fi'ont  of  the 
quadratus  muscle  and  to  pass  inwards  to  the  anterior  surfaces 
of  the  transverse  processes  and  to  the  intertransverse  ligaments  ; 
it  is  connected  above  with  the  ligamentum  arcuatum  externum  of 
the  diaphragm,  and  below  is  attached  to  the  iliac  crest  and  ilio- 
lumbar ligament.    It  is  covered  in  front  by  the  fascia  transversalis. 

The  fascia  iliaca  or  ilio-psoas  fascia  ensheaths  the  psoas  and 
ihacus.  The  fascia  over  the  j>soas  is  attached  to  the  lower  edge  of 
the  ligamentum  arcuatum  internum  of  the  diaphragm,  and  to  the 
vertebrte  fi-om  which  the  muscle  takes  its  origin,  and  joins  the 
fascia  over  the  iliacus  below. 

The  fascia  coverimj  the  iliacus  infenius  muscle  is  attached  above 
to  the  inner  lip  of  the  iliac  crest,  and  is  continuous  below  with  the 
fascia  over  the  psoas  magnus.  The  conjoint  sheath  should  be 
traced  beneath  Poupart's  ligament,  where  it  passes  behind  the 
sheath  of  the  femoral  vessels  to  reach  the  insertion  of  the  muscle 
{v.  p.  120). 

The  Psoas  Magnus  muscle  (Fig.  149,  6)  arises  by  five  slips 
from  the  sides  of  the  intervertebral  discs  between  the  last  thoracic 
and  all  the  lumbar  vertebra?,  and  from  the  adjacent  parts  of  the 
bodies  and  roots  of  the  transverse  processes  of  these  vertebrre ;  and 
between  these  slips  from  a  series  of  tendinous  arches  crossing  the 
constricted  portion  of  the  bodies  of  the  four  npper  lumbar  vertebra'. 
The  muscle  passes  along  the  border  of  the  true  pelvis  in  close 
relation  to  the  iliac  vessels,  and  disappears  beneath  Poupart's 
ligament  to  be  inserted  by  a  tendon  into  the  ajiex  of  the  lesser 
trochanter  of  the  femur. 

The  Psoas  Parvus  (Fig.  149,  4)  is  a  small  miiscle  occasionally 
found  upon  the  front  of  the  psoas  magiurs.  It  arises  in  front  of 
the  upper  slip  of  the  psoas  magnus,  from  the  bodies  of  the  last 
thoracic  and  first  lumbar  vertebrno,  and  from  the  intervening  disc; 
and  ends  in  a  long  tendon  which  is  inserted  into  the  ilio-pectineal 
eminence  and  part  of  the  ilin-pectineal  line,  and  gives  an  expansion 
to  the  iliac  fascia. 

The  Iliacus  Internus  (Fig.  149,  8)  arises  from  the  upper  half 
of  the  iliac  fossa,  reaching  the  margins  of  the  crest,  iliac  notch,  and 
anterior  inferior  iliac  spine  ;  from  the  upper  surface  of  the  ala  of 
the  sacrum  ;  from  the  anterior  sacro-iHac  and  ilio-lumbar  ligaments  • 
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and,  frequently,  from  the  capsular  ligament  of  the  hip-joint. 
Its  fleshy  fibres  unite  with  the  tendon  of  the  psoas,  and  arc 
inserfed  with  it  into  the  lesser  trochanter,  and  into  the  shaft  for 
abovrt  an  inch  below.  A  bursa  lies  beneath  the  conjoined  muscle 
between  it  and  the  capsule  of  the  hip,  and  may  communicate  with 
the  joint  cavity  by  a  round  apertiure  between  the  iUo-femoral  and 
pubo-femoral  bands. 

The  psoas  and  the  iliacus  are  flexors  and  externai  rotators  ot  tJie 
thigh  and  taking  theii-  fixed  point  below  are  flexors  and  rotators 
of  the  trunk  upon  the  thigh.  This  is  seen  in  dislocation  of  the 
femur  downwards  into  the  thyroid  foramen,  when  the  boaj^  is 
always  bowed  forwards  owing  to  the  tension  of  these  muscles,  ihe 
psoas  is  supplied  by  the  lumbar  nerves,  the  iliacus  by  intra-pelvic 
branches  of  the  anterior  crural  nerve.  ,      ,    ,  i 

The  auadratus  Lumborum  (Eig.  149,  5)  is  the  short  muscle 
filling  the  space  between  the  last  rib  and  the  crista  ilii.  It  has  its 
origin  below,  from  the  posterior  portion  of  the  mner  lip  of  the 
crest  of  the  ilium  and  from  the  adjacent  ilio-lumbar  bgament;  and 
ascends  to  be  inserted  into  the  lower  border  of  the  last  rib,  and  by 
three  or  four  sUps  into  the  tips  of  the  transverse  processes  of  the 
lumbar  vertebra,.  It  is  sometimes  described  as  consisting  o  two 
distinct  parts.  The  quadratus  draws  down  and  fixes  the  last  ib, 
antcauses  a  slight  lateral  inclination  of  the  trxmk  t-ai^^  ^^^^^^^^^^ 
crest ;  it  is  supplied  by  the  anterior  branches  of  the  lumbar  nerve  . 

Twelfth  thoracic  nerve  (Pig.  M9,  3).-Crossmg  the  quadi-atu. 
and  immediately  below  the  ligamentum  arcuatum  externum,  wi 
be  found  a  large  nerve,  the  twelfth  thoracic  which  be 
to  disappear  through  the  transversalis  muscle  to  reach  the  buttock, 
a^icf muTnot  be  confounded  with  the  branches  of  ^^^f^' 
The  Lumbar  Plexus  (Fig.  149).-Emerging   rom  the  outei 
border  - of  the  psoas,  about  midway  between  the  las  rib  and  the 
Tnf  the  ilium  will  be  found  two  smaU  nerves,  the  ,lw.h;/p<>- 

Ind  piSng 

generuUy  close  '^^''"^^^-^^^^^  or  the  two  may  be 

subjects  one  ^^"^^ ^'^^^J^,  in  the  abdominal  wall, 
represented  by  one  trunk  wlucU  suumv  dissection  of 

scrotum  and  inner  side  of  the  thigh. 
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The  Gmitn-crurn?  verve  (ii)  appears  on  the  front  of  the  psoas  at 
its  upper  part,  and  is  of  small  size.  It  descends  on  the  muscle,  and 
divides  into  a  grii  ital  (29)  branch,  which  accompanies  the  spermatic 
cord  thi'ough  the  ingaunal  canal  to  the  cremaster,  and  a  crural  (27) 
branch,  which  runs  under  Poupart's  ligament  to  the  outer  side  of 


Fig.  149. 


Fig.  149. — Lumbar  plexus  (from  Hirschfeld  and  Leveille). 

14.  Sacral  plexus. 

1  .'5, 15, 15.  External  cutaneous  nerves. 
17.  Transversalis  abdominis. 
19.  Obliquus  internus. 
21.  Obliquus  extornus. 

28,  23.  Anterior  crural  nerves. 
25,  25.  Obturator  nerves. 
27,  27.  Crural  branch  of  genito-cvural 

nerve. 

29.  Genital  branch  of  geuito-crural 
nerve. 

31.  External  iliac  artery. 
33.  External  alidomiuai  ring. 


1.  Right  gangliated  cord  of  sympa- 

thetic. 

2.  Abdominal  aorta. 

3.  3.  Last  thoracic  nerves. 

4.  Psoas  parvus. 

5.  Quadratus  lumborum. 

6.  Psoas  magnus. 

7.  7.  llio-hypogastric  nerves. 

8.  Ihacus  internus. 

9.  9.  Ilio-inguinal  nerves. 

10.  Lumbo-sacral  nerves. 

11.  11.  Genito-crural  nerves. 

12.  Gluteal  nerve.  [nerve. 

13.  Iliac  branch  of  ilio-hypogastric 
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the  external  iliac  artery,  and  is  lost  in  the  skin  over  Scarpa's 
triangle. 

The  External  (hitaneoas  nerve.  (15)  appears  at  the  outer  border  of 
the  psoas  just  below  the  level  of  the  crista  ilii.  It  crosses  the 
iliacus  obliquely  to  the  anterior  superior  spinous  process,  close  to 
which  it  passes'under  Poupart's  ligament  to  supply  the  outer  side 
of  the  thigh  nearly  as  low  as  the  knee.  (This  sometimes  comes 
from  the  anterior  cruxal  nerve,  and  is  then  nearly  transverse  in  its 
direction.) 

The  Anterior  Crural  (23)  is  a  large  nerve  close  to  the  outer  border 
of  the  psoas  at  its  lower  part,  and  lies  between  that  muscle  and  the 
iliacus,  giving  branches  to  the  latter  and  usually  also  to  the  femoral 
artery.    It  passes  under  Poupart's  ligament  into  the  thigh. 

The  Obturator  nerve  (25)  vviU  be  better  dissected  with  the  pelvis, 
but  may  be  seen  passing  below  the  brim  of  the  true  pelvis  upon  the 
upper  fibres  of  the  obturator  internus  above  the  obturator  vessels, 
to  disappear  through  the  upper  part  of  the  thyroid  foramen. 

A  small  Areesoory  Obturator  nerve  is  occasionally  found  arising 
with  the  obturator  nerve.    It  passes  over  the  body  of  the  os  pubis 
joining  the  obturator  nerve  on  the  inner  side  of  the  tliigh,  and 
supplying  twigs  to  the  pectineus  aud  the  hip- joint. 

[The  psoas  should  be  carefully  removed  piecemeal  on  one  side  in 
order  to  dissect  the  hunbar  nerves  to  then-  origins,  and  to  trace  out 
plexus  completely.  The  gangliated  cord  of  the  sympathetic  can 
now  be  fuUy  seen,  and  should  be  cleaned.] 

The  Lumbar  plexus  wiU  now  be  seen  to  be  formed  by  the  anterior 
divisions  of  the  1st,  2nd,  3rd,  and  part  of  the  -Ith  lumbar  nerves 
with  a  branch  fi-om  the  12th  thoracic;  the  remainder  of  the -ith 
joiningwith  the  oth  to  form  the  "lumbo-sacral cord.  The  several 
nervous  trunks  are  united  by  connecting  branches,  and  from  them 
the  nerves  are  given  off,  thus: -from  the  last  thoracic  and  st 
lumbar  the  ilio-hypogastric  and  the  ilio-ingumal  nerves;  from  the 
1st  and  2nd  lumbar  the  genito-crural  nerve ;  from  the  2nd  and  3rd 
the  external  cutaneous  nerve;  from  the  2nd,  3rd,  and  4th  the 
anterior  crural  nerve;  from  the  anterior  fibres  of  the  same  trunks 
(2nd,  3rd  and  4th)  the  obturator  nerve.  The  origins  may  be 
tabulated  as  follows  : — 


12  and  1  .  .  .  Ilio-hypogastric  and  ilio-inguinal. 
12..  Genito-crural 
J  2  3.  External  cv 

2  3  4  Anterior  cri 
2  8  4  Obturator, 


Lumbar  nerves  \  2  3.  External  cutaneous 

'  2  3  4  Anterior  crural. 


THE  ABDOMINAL  VISCERA. 


297 


Sympathetic  Nerve. — The  Ginu/h'ated  Cords  of  the  Sympathetic 
(Fig.  149,  i)  will  be  found  on  each  side  of  the  spinal  column,  and 
behind  the  vena  cava  upon  the  right  side.  A  ganglion  is  situated 
opposite  each  vertebra,  and  gives  off  a  number  of  branches,  which 
may  be  divided  into  (1)  those  communicating  with  the  ganglia 
above  and  below;  (2)  those  communicating  with  the  spinal  nerves, 
which  are  often  two  in  number,  and  accompany  the  lumbar  arteries 
beneath  the  tendinous  arches  of  the  psoas ;  (3)  branches  to  the 
plexuses  upon  the  neighbouring  arteries  supplying  the  viscera  and 
the  vertebrae  and  bgaments. 

Some  Ji/mphatic  ylaiuh  (Jumhar)  may  also  be  found  sm-rounding 
the  great  vessels.  They  receive  the  lymphatics  from  the  testis  in 
the  male,  from  the  ovary  and  Fallopian  tube  in  the  female,  from 
the  Uiac  and  sacral  glands,  and  from  the  ascending  or  descending 
colon.  A  few  renal  lymphatic  glands  are  found  above  the  renal 
vessels. 

The  Vena  Azygos  Major  may  be  seen  lying  close  to  the  right 
side  of  the  aorta,  and  communicating  with  two  or  more  of  the 
lumbar  veins,  and  sometimes  with  the  vena  cava  or  right  renal.  It 
passes  through  the  aortic  opening. 

The  Vena  Azygos  Minor  may  be  seen  to  commence  in  the  left 
lumbar  veins  or  from  the  left  renal,  and  to  pass  through  the  left 
cms  of  the  diaphi'agm. 

Receptaculum  Chyli.— By  detaching  the  right  crus  of  the 
diaphragm  from  the  vertebrae,  and  if  necessary,  removing  a  piece 
of  the  aorta  opposite  the  upper  lumbar  vertebrae,  the  receptaculum 
chyli,  the  dilated  origin  of  the  thoracic  duct,  will  be  seen  lying 
between  and  behind  the  aorta  and  vena  cava,  opposite  the  second 
lumbar  vertebra.  It  receives  all  the  lymphatics  and  lacteals  of 
the  abdomen,  and  is  continued  upwards  as  the  thoracic  duct. 

The  subject  will  now  be  turned  for  the  dissection  of  the  back, 
and  the  dissectors  of  the  abdomen  should  occupj-  the  time  with  the 
examination  of  the  viscera. 


The  Structure  op  the  Viscera  of  the  Abdomen, 

[The  stomach  and  intestines  should  be  cleaned  by  allowin?  a 
stream  of  water  to  jiass  through  them  ;  and  the  stomach,  with 
portions  of  the  small  and  large  intestine,  should  bo  distended  with 
TOata'^]™^'^^^      ^  ^^"^-P^P®'  Vovm.it  of  dissection  of  their 

The  Stomach  (Fig.  150)  has  been  described  (p.  267)  as  to  form 
and  relations. 
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Its  coats  are  four  in  number— serous,  muscular,  areolar,  and 
mucous. 

The  serous  coat  is  continuous  with  the  lesser  omentum  above, 
with  the  great  omentum  below,  and  with  the  gastro-splenic 
omentiun  on  the  left  side  ;  the  layer  in  fi'ont  of  the  stomach  is 
derived  from  the  greater  sac,  and  that  behind  from  the  lesser  sac 
of  the  peritoneum.    Along  the  lesser  curvatm-e  the  two  layers  of 

Fig.  150. 


peritoneum  are  separated  by  the  gastric  and  pyloric  vessels,  anl 
along  the  greater  cm-vature  by  the  gastro-epiploic  and  splenic 

^^The' muscular  coat  consists  of  three  sets  of  unstriped  fibres 
external  longitudinal,  middle  cii'cular,  and  internal  oblique,  ihe 
longitudinal  fibres,  running  principaUy  along  the  lesser  cm-vatoe^ 
are  continuous  with  those  of  the  oesophagus,  and  aa-e  contmued 


Fig.  I50.-Section  of  the  stomach  and  duodenum  (from  Wilson) 


CBsopliagus. 

Cardiac  orifice  of  tlie  stomach. 
Great  end  of  the  stomach. 
Lesser  or  pyloric  end. 
Lesser  curve. 
Greater  curve. 
, .  Tlie  antrum  of  the  pylorus. 
3.  Longitudinal  rugre  of  the  mucous 

membrane. 
9.  Pylorus.  _       ,        .  i 

10.  Ascending  portion  of  the  duode- 
num. 


1. 
2. 

3. 
4. 
5. 
6. 
7. 


11.  Descending  portion. 
12  Pancreatic  duct  and  ductus  com- 
munis choledochus  close  to  their 
termination. 
13.  Papilla  upon  which  the  ducts 
open. 

14  Transverse  portion  of  duodenum. 

15  Commencement  of  jejunum, 

the  interior  of  the  duodenum 
and  jejunum  the  valvute  coii- 
niventes  are  seen. 
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into  the  duodenum.  The  circular  fibres,  which  are  next  in  order, 
enclose  the  entire  viscus,  and  are  collected  together  at  the  small 
end  to  iovm  the  pylorus.  The  oblique  fibres,  continuous  with  the 
circular  fibres  of  the  oesophagus,  may  be  exposed  by  everting  the 
viscus  and  dissecting  away  the  mucous  membrane ;  they  are 
distributed  principally  over  the  great  end  of  the  stomach,  and  are 
so  arranged  around  the  cardiac  orifice  as  to  form  a  "  button -hole  " 
sphincter,  one  set  of  fibres  crossing  the  right  side  of  the  opening  to 
spread  out  on  either  sui'face  towards  the  left  extremity  of  the 
viscus,  the  other  in  like  manner  crossing  the  left  border  of  the 
opening  to  reach  the  more  central  portion  of  the  greater  cm've. 

The  arroJnr  or  sub-mucous  coat  consists  of  areolar  tissue,  in  which 
ramify  the  blood-vessels  and  a  rich  lymphatic  plexus,  and  between 
this  and  the  mucous  coat  is  a  thin  layer  of  involuntary  muscle,  the 
■muscularis  mucosae. 

On  laying  o'pen  the  stomach  along  its  lesser  cmwature,  the 
mucous  memhritne  will  be  seen  to  be  arranged  in  longitudinal  folds 
or  ridges  called  rugce,  which  disappear  when  the  viscus  is  distended, 
and  are  more  evident  in  the  child  than  in  the  adult.  By  inverting 
the  pyloric  end,  the  pyloric  sphincter  will  be  seen  as  a  prominent 
ring  of  strong  circular  fibres,  surrounding  the  intestiiie  beneath 
the  mucous  membrane,  and  acting  as  a  sphincter  muscle. 

The  mucous  membrane  is  thick  and  soft,  and  of  a  pink  colour' 
when  recent;  it  is  thickest  near  the  pylorus  and  thinnest  at  the 
greater  end,  where  perforation  from  jDOst-mortem  digestion  usually 
takes  place.  The  surface  of  the  membrane  is  divided  into  a  series 
of  shallow  alveoli,  more  or  less  hexagonal  in  form  (stomach  cells), 
at  the  bottom  of  which  open  the  tubes  which  secrete  the  gastric 
juice  and  mucus.  '  Solitary  glands '  or  lymphoid  follicles  are 
scattered  over  the  surface  of  the  gastric  mucous  membrane. 

The  Small  Intestine  is  described  on  page  269.  It  maj'  be 
regarded  as  a  tortuous  and  greatly  elongated  conical  cylinder,  the 
smaller  end  of  which  opens  into  the  ctecum.  It  has  four  coats, 
viz.  peritoneal,  muscular  (longitudinal  and  circuLir),  areolar,  and 
mucous.  The  jieritoneal  coat  completely  surrounds  the  first  part 
of  the  duodenum,  except  at  the  attachment  of  the  lesser  omentum, 
where  the  vessels  enter ;  while  the  second  and  third  portions  a.re 
only  covered  on  their  anterior  surfaces,  and  even  this  investment 
is  incomplete  where  the  second  part  of  the  tube  is  crossed  by  the 
attachment  of  the  transverse  meso- colon,  and  the  third  portion  by 
the  .superior  mesenteric  vessels.  The  peritoneal  covering  of  the 
jejunum  and  ileum  is  wanting  only  at  the  point  of  attachment  of 
the  mesentery,  where  the  musculariH  of  about  a  fifth  or  a  sixth  of 


300 


THE  ABDOMINAL  VISCERA. 


the  gut  foiTiiH  the  base  of  the  interserous  triangle  (Pig.  138).  The 
muscvihir  cocat  consists  of  an  external  layer  of  longitudinal  fibres 
and  an  internal  thicker  layer  of  circular  fibres,  both  complete  and 
continiious.  The  mucous  membrane  is  amplified  in  extent  of  sur- 
face by  plications  called  valvulse  conniventes,  by  papillary  projec- 
tions called  villi,  and  by  follicular  involutions  known  as  tubes  of 
Lieberkiihn ;  and  its  thickness  diminishes  progi-essively,  together 
with  the  cahbre  of  the  gut,  as  it  becomes  more  remote  fi-om  the 
stomach  and  approaches  the  ciecum.  Eacemose  glands  (Brunner's) 
are  found  in  the  upper  part  of  the  duodenum,  and  aggregations 
of  lymphoid  follicles  chiefly  in  the  ileum,  while  solitary  Ijonphoid 
foUides  are  scattered  throughout  the  intestine.  A  musculan's 
mucosce  is  present  in  the  submucous  tissue,  as  in  the  stomach,  and 
enters  into  the  formation  of  both  the  villi  and  valvulse  conniventes. 

The  valvalce  couniL'eiiti'S  (or  valves  of  Kerkring)  are  transverse 
folds  of  mucous  membrane  and  submucous  tissue,  which  wiU.  be 
seen  to  commence  about  the  middle  of  the  second  stage  of  the 
duodenran,  and  to  increase  in  size  as  they  approach  the  middle  of 
the  jejvinimi;  below  this  point  they  become  smaller,  disappearing 
in  the  lower  foxu-th  of  the  ileum.  They  extend  around  about 
two-thirds  of  the  circiimference  of  the  gut. 

The  Villi  are  minute  projections  from  the  surface  of  the  mucous 
membrane,  and  give  it  a  velvety  appearance,  which  may  be  best 
seen  by  floating  a  piece  of  intestine  in  water.  They  begiii  at  the 
pyloric  sphincter  and  end  at  the  ileo-ctecal  valve,  and  attain  their 
greatest  length  (about  j^th  of  an  inch)  where  the  vahiilfp  conni- 
ventes are  most  developed.  Each  viUus  is  a  prolongation  of  the 
mucous  membrane,  formed  of  lymphoid  tissue  and  covered  with 
columnar  epithelium.  It  contains  in  its  centre  a  single  or  double 
lacteal,  surrounded  by  a  delicate  layer  of  involuntary  niuscle 
prolonged  from  the  muscular  is  mucosa;;  externally  to  which  is  a 
capillary  plexus,  with  the  basement-membrane  on  which  the 
epithelium  rests. 

rjehcrkiihrs  follicles  are  minute  tubes  lined  with  colmnuar 
epithelium,  and  common  to  the  whole  of  the  small  mtestuies. 
They  are  placed  between  the  villi,  and  dip  into  the  submucous 
areolar  tissue,  their  depth  being  proportionate  to  the  thickness  ot 

the  membrane.  .       14.  +1, 

The  Solitary  follicles  are  seen  as  white  round  bodies  about  tne 
size  of  millet  seed,  containing  a  milky  fluid.  They  consist  ot 
lymphoid  tissue,  and  are  found  in  the  whole  length  of  the  digestive 
tract,  but  are  most  numerous  where  the  multiplication  of  surface 
is  least. 
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Bruiintr^s  glands,  peculiar  to  the  upper  f)art  of  the  duodenum, 
are  small  racemose  glands  situated  iu  the  submucous  areolar  tissue 
and  opening  into  the  intestine  by  minute  ducts.  To  see  these  it  is 
necessarj'  to  pin  out  a  jiiece  of  duodenum  with  the  mucous 
membrane  downwards,  and  then  carefully  to  dissect  away  the 
muscular  coat. 

The  Duodenum  (Fig.  loO)  should  be  laid  open  along  its  free 
border,  in  order  to  see  the  common  oj)ening  of  the  bile  and  jDan- 
creatic  ducts,  which  is  marked  by  a  papilla  situated  at  the  back 
of  the  second  portion  of  the  intestine,  and  about  or  below  its 
middle  (13).  A  second  opening,  the  accessory  duct  of  Suntorini, 
connected  with  the  lesser  pancreas,  may  sometimes  be  fomid  above 
this  part.  A  probe  should  be  passed  thi'ough  the  papilla  into  the 
common  bile  duct  and  along  the  pancreatic  duct.  The  duodenum 
is  the  widest  and  thickest  portion  of  the  small  intestine,  and  is 
characterised  structm-ally  by  the  presence  of  Brunner's  glands  in 
the  mucous  membrane  of  its  upper  segment.  It  contains  also 
valvulse  conniventes,  villi,  Lieberkiihnian  tubes,  and  solitary 
follicles. 

[The  jejimum  and  ileum  (except  a  few  inches  to  be  left  attached 
to  the  csecum)  should  be  laid  open  along  the  line  of  attachment  of 
the  mesentery,  in  order  to  avoid  damaging  Peyer's  patches,  which 
are  at  the  opposite  side  of  the  gut.] 

The  Jej  unum,  including  about  two-fifths  of  the  remaining  small 
intestine,  is  remarkable  for  the  large  size  of  the  valvulre  conni' 
ventes,  the  gi-eat  development  of  the  villi,  and  the  number  of 
sohtary  follicles,  but  has  no  special  characteristic.  Its  nominal 
separation  from  the  ileiim  is  arbitrary  and  useless. 

In  the  Ileum  the  valvulse  conniventes  wiU  be  found  to  diminish 
rapidly  in  size,  and  to  be  absent  altogether  at  the  lower  part.  A 
small  tube  or  cord  may  sometimes  be  found  in  connection  ynth.  the 
gut,  about  thi-ee  feet  from  the  ileo-ctecal  valve,  extending  towards 
the  lunbilicus.  This  is  called  Meckel's  diverticulum,  and  is  a  relic 
of  the  vitelline  duct  of  the  foetus. 

Peyer's  patches  {(jlandukK  agmfnatce)  are  the  special  characteristic 
of  this  part  of  the  intestine,  but  are  occasionally  found  in  the 
Jejunum ;  they  are  from  twenty  to  thirty  in  number,  but  vary 
much  ill  size  and  are  sometimes  invisible.  They  wiU  be  recognised 
as  shallow  oval  or  rounded  depressions,  dotted  on  their  surface, 
and  of  a  lighter  colour  than  the  rest  of  the  intestine,  and  are  alwavs 
found  on  the  part  of  the  intestine  farthest  from  the  attachment 
of  the  mesentery.  Each  patch  consists  of  a  collection  of  h-m- 
phoid  follicles. 


302 


THE  ABDOMINAL  VISCERA. 


The  Large  Intestine  is  remarkable  in  nearly  the  whole  of  its 
length  for  a  pouched  appearance,  consequent  upon  the  longitudinal 
muscular  fibres  being  shorter  than  the  intestine  itself.  Tj^ically 
these  longitudinal  fibres  are  arranged  in  three  distinct  bands  or 
toinkv,  two  of  which  can  be  seen  through  the  peritoneum,  and  the 
thh'd  'between  the  layers  of  the  meso-colon ;  but  in  the  rectum, 
which  is  not  pouched,  and  the  vermiform  appendix,  the  fibres 
spread  over  the  whole  gut,  as  in  the  smaU  intestine.  The  appendices 
epiploicw  are  small  processes  containing  fat,  attached  along  the  fi'ee 

Fig.  151. 


border  of  the  intestine,  and  will  be  foimd  to  vary  considerably  in 
size  in  diSerent  subjects. 

dried,  that  the  valve  may  be  agam  exanuned.J 

The  c«.cum  laid  open,  showing  the  tej-mination  of  the  ileum  and  the 
ileo-cR3cal  valve  (after  Henle). 
,  K  Tjower  fold  of  ileo-ctecal  valve 

1.  Ascending  colon.  «•  ^  ,,^^3^;^   the  upper  told  to  form 

2-  CiBcum.  retinacuhun. 

3.  ileum.  .  „  -p       { colon. 

4.  Vermiform  appendix.  ^  o' 
6,  Upper  fold  of  ileo-ciecal  valve. 


Fig.  151 
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The  Ileo-ccecal  valve  (Fig.  151,  5)  is  formed  by  a  prolongation  of 
the  mucous  membrane  and  cu'cular  fibres  of  the  muscular  coat  of 
ileum  into  the  cavity  of  the  cpecum,  and  appears  as  two  folds 
boundiug  a  horizontal  slit-like  aperture  of  communication.  The 
upper  fold  or  flajD,  which  is  horizontal  in  direction,  is  sometimes 
known  as  the  ih-o-colic,  and  the  lower  or  more  vertical  one  as  the 
ileO'CKcal  fold.  Two  ridges,  one  on  each  side,  extend  from  the 
angles  of  ujiion  of  the  two  folds,  and  are  called  the  frana  or 
retinacula.  The  valve  permits  the  ready  passage  of  fluid  from  the 
small  into  the  large  intestine,  but  opposes  regurgitation. 

The  mucous  membrane  of  the  large  intestine  has  no  villi,  these 
ceasing  abruptly  at  the  free  margin  of  the  ileo-csecal  valve,  but 
resembles  that  of  the  small  intestine  in  having  columnar  epithe- 
lium, tubular  glands  resembling  the  follicles  of  Lieberkiihn,  and 
solitary  follicles,  embedded  in  the  submucous  tissue. 

The  Pancreas  (Fig.  139,  and  p.  272),  should  be  cleaned,  but 
left  attached  to  the  duodenum.  It  is  a  compoimd  racemose  gland, 
and  consists  of  lobules  of  a  yellowish  colour  held  together  by  loose 
fibrous  tissue,  a  small  duct  passing  fi-om  each  lobule  into  the  main 
ti-imk.  A  probe  shordd  be  passed  from  the  duodenum  into  the 
duct  (canal  of  Wirsung),  and  when  dissected  out,  will  be  foimd 
to  pass  along  the  whole  length  of  the  gland,  nearer  the  posterior 
than  the  anterior  siu-faco.  A  large  accessory  duct  passes  from  the 
upper  part  of  the  head  and  occasionally  opens  separately  into  the 
duodeniun. 

The  pancreatic  duct  lies  close  to  the  bUe  duct,  and  the  two  pierce 
the  duodenal  wall,  opening  usually  by  a  common  orifice  upon  the 
summit  of  a  small  papilla. 

The  Spleen  (Fig.  139,  spl)  has  been  already  figui'edand  described 
(p.  277),  and  may  now  be  removed  and  examined  in  section. 
Beneath  the  peritoneal  coat  which  invests  the  organ,  will  be  found 
a  fibrous  coat  containing  an  abundance  of  unstriped  muscular 
tissue,  which  is  continued  into  the  splenic  substance,  to  form  the 
traher.uhv  or  meshes  in  which  the  splenic  jmlp  is  contained.  In 
this  pulp,  which  consists  of  a  reticuliun  of  branched  connective- 
tissue  corpuscles  (Quain),  are  fonnd  the  Malpi</hiai)  corjinsdcs,  small 
round  or  oval  bodies  attached  to  the  miiiuto  divisions  of  the  splenic 
artery.  They  are  composed  of  lymphoid  tissue  derived  from  a 
transformation  of  the  external  or  areolar  coat  of  the  small  arteries 
and  average  ^  inch  in  diameter.  The  arteries  end  in  capillaries' 
which  lose  themselves  in  the  connective  tissue  of  the  pulii  in  the 
;nterstices  of  which  the  blood  flows.  The  veins  anastomose  fi-eely 
in  and  upon  the  trabeculre,  and  open  into  the  splenic  vein. 
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The  Liver  (Figs.  152,  153)  when  removed  from  the  body  loses 
to  a  very  large  extent  the  lorm  which  is  impressed  upon  it  by  the 
contact  of  the  abdominal  walls  and  the  neighbouring  viscera. 
It  presents  upper  and  under  surfaces,  united  by  a  thick  posterior 
siu'face  and  a  thin  anterior  margin.  Its  ordinary  measairements 
are,  twelve  inches  across,  six  from  before  backwards,  and  three 
inches  in  its  greatest  thickness ;  and  its  weight  is  from  three  to  four 
pounds  It  is  fixed  to  the  diaphragm  by  peritoneal  reflections, 
which  are  called  respectively  the  superior  or  falciform,  the  posterior 
or  coronary,  and  the  right  and  left  lateral  ligaments,  and  by  a  fibrous 
cord  resulting  fi'om  the  obUteration  of  the  umbilical  vein  of  the 
fcetus,  which  runs  to  its  lower  surface  and  is  known  as  the  '  round 
Hgament.'    The  upper  surface  is  cUvided  into  two  unequal  parts,  ot 

Fig.  152. 


which  the  right  is  the  larger,  by  the  attachment  of  the /.W  - 

ligament,  the  two  layers  of  which  will  be 

pfstex^oriy,  foi-ming  the  upper  layer  of  the  ^^^J^;!>T\^1^1 

l■,av^en^s!  If  the  left  lateral  ligame.^  be  t-ce\^t  w^  ^^^^^^^^^^  o 

consist  of  a  double  fold  of  the  peritoneum,  ^^^^^^'^^ 

the  left  border  of  the  left  lobe.    The  upper  ^r^'l^^^l^^Tioh. 

Ugament,  if  traced  in  the  same  way  to  the  right,  will  be  found 


Fig.  152.— Upper  surface 

1.  Eight  lobe. 
'  2.  Left  lobe.  ,  ,  _ 

'  3  Fundus  of  the  gall-bladder  seen 
projecting  beyond  tlie  anterior 
border  ot  the  right  lobe. 
4  Posterior  or  rounded  border. 
b.  Falciform  or  suspensory  ligament. 
6.  Bound  ligament. 


of  the  liver  (from  Wilson). 

7  7  The  two  lateral  ligameuls. 
S'  The  space  left  uncovered  by  t, he 
■     peritoneum  and  surrounded  bj 

the  coronary  ligament. 
9  Inferior  vena  cava. 
10.  Point  of  the  lobus  Spigeln. 
»  •  Position  and  direction  of  mesial 
sagittal  plane. 
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reflected  upon  itself  to  form  the  rigid  lateral  ligament,  which  is  much 
shorter  than  the  left,  and  then  will  be  followed  to  the  under  surface 
of  the  right  lobe  of  the  liver,  to  form  the  under  layer  of  the 
coronary  ligament.  A  more  or  less  triangular  interval,  is  thus  left 
between  the  two  layers  of  the  coronary  ligament,  where  the  liver  is 
attached  to  the  diaphragm  by  cellular  tissue  and  is  in  relation  with 
the  right  suprarenal  capsule. 

The  upper  surface  of  the  liver  is  dome-shaped,  and  moulded  to 
the  under  surface  of  the  diaphragm  and  to  a  small  portion  of  the 
anterior  abdominal  wall  at  the  subcostal  angle,  and  may  be  regarded 
as  having  superior  anterior  and  right  lateral  faces.  It  is  slightly 
depressed  at  its  summit,  where  it  is  separated  by  the  diaphragm  from 
the  heart  (impressio  cardica). 

The  under  surface  (Fig.  153)  presents  three  fissures  and  four 
lohes  for  examination. 

^  Fissures.— The  longitudinal  fissure  divides  the  imder  surface  into 
right  and  left  lobes,  and  is  directed  obliquely  fi-om  a  point  two  or 
three  inches  to  the  right  of  the  sagittal  plane  in  front,  to  end  about 
an  inch  to  the  left  of  the  plane  behind.  It  is  occupied  anteriorly  by 
the  obliterated  umbilical  vein,  and  behind  the  transverse  fissure  by 
the  cord-like  relic  of  the  ductus  venosus,  which  lies  between  the 
two  layers  of  the  upper  attached  border  of  the  septal  fold  of 
peritoneum,  continuous  with  the  left  extremity  of  the  lesser  omen- 
tum (see  p.  255).  In  the  foetus  at  term  the  longitudinal  fissure  is 
nearly  mesial  and  sagittal,  but  as  growth  proceeds  its  anterior 
extremity  shifts  graduaUy  towards  the  right.  The  transverse  or 
portal  fissure,  which  is  also  obliquely  directed,  lies  at  right  angles  to 
the  longitudinal ;  the  small  omentum  is  attached  to  its  borders, 
and  it  gives  passage  to  the  hepatic  ducts,  hepatic  artery,  portal  vein', 
lymphatics,  and  nerves,  and  to  a  connective  tissue  sheath  for  these 
structures  derived  from  the  capsule  of  Glisson.  Parallel  to  the 
longitudinal  fissiire  but  more  to  the  right  is  the  fossa  or  fissure  for 

Wf^fyft/Z-ZVar/rfer,  ashallow  depression  usuaUyuncoveredbyperitoneum 
and  m  direct  contact  with  the  opposed  wall  of  the  gall-bladder. 

Lolm.—The  whole  of  the  liver  substance  on  the  right  of  the 
longitudmal  fissure  is  strictly  the  right  lobe  (Fig.  153),  but  certain 
parts  of  it  have  received  special  names,  viz.,  the  lobus  quadratus 
the  lobus  Spigelii  and  the  lobus  caudatus;  the  surface  to  the  rieht 
of  these  being  called  the  'right  lobe  proper.'  The  right  lobe  has 
three  shallow  depressions  on  its  under  surface,  one  anterior,  where 
the  ascending  colon  touches  the  liver  (13),  one  posterior,  corres- 
ponding to  the  anterior  surface  of  the  right  kidney  (12),  over  which 
It  lies  m  the  erect  posture,  and  between  and  to  the  left  of  these  neS,r 
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the  neck  of  the  gall-bladder  a  smaU  impression  for  the  hepatic 
flexure  of  the  duodenum  (15).  ,  , ,         ,      -t.  a-  ^ 

The  Lohus  guadratus  is  a  square  lohe  bounded  by  the  longitudinal 
and  transverse  fissures,  the  gall-bladder,  and  the  antemr  border 
of  the  liver,  and  is  often  connected  with  the  right  lobe  prope 
bv  a  bridge  of  hepatic  substance  {pons  hepatis)  across  the  round 
ligament ;  it  is  in  relation  with  the  pyloric  end  of  the  stomach  and 
the  first  part  of  the  duodenum  (22).  The  Lohus  S^.^e/n  (6)  bes 
beHnd  the  transverse  fissure,  and  between  the  fissures  for  the  vena 


Under  surface  of 
11. 


Fig.  153 

1.  Cut  edge  of  left  lateral  ligament. 

2.  Tuber  omentale  of  left  lobe. 

3.  CBsophageal  notch. 
Surface  of  liver  uncovered  by 

peritoneum. 
Fissure  of  ductus  venosus. 
Spigelian  lobe  with  cut  edge  of 

peritoneum  of  lesser  sac. 
Vena  cava. 

Impression  for  supra-renal  cap- 
sule. 

Portion  of  liver  between  layers  ot 

coronary  ligament. 
Cut  surface  ot  upper  layer  of 
coronary  ligament. 


4. 

5. 
6. 

7. 


9 
10 


12. 
13. 
14. 


15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 


the  liver  (W.  A.). 
Cut  edge  of  right  lateral  liga- 
ment. 
Renal  impression. 
Colic  impression. 
Cut  edge  of  coronarj-  ligament- 
inferior  layer. 
Duodenal  impression. 
Gall  bladder. 
Lobus  caudatus. 
Common  bile  duet. 
Portal  vein. 
Hepatic  artery. 
Round  ligament. 
Gastric  impression  on  left  ana 
quadrate  lobes. 
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cava  and  the  ductus  venosus.  It  will  be  described  with  the  posterior 
surface.  The  Lohns  caiidatus  (17)  is  a  small  '  tail '  of  liver  substance 
wliich  connects  the  lobus  Sjiigelii  with  the  right  lobe  proper,  and 
lies  behind  the  transverse  fissui'e.  It  forms  the  upper  boundarj^  of 
the  foramen  of  Winslow,  and  is  covered  by  the  peritoneiim  connecting 
the  greater  with  the  lesser  sac.  The  hft  luhe  is  on  the  opposite  side 
of  the  longitudinal  fissure.  It  presents  a  rounded  prominence 
corresponding  to  the  lesser  omentum,  the  tiiher  omentale  (2),  and 
around  this,  nearer  the  marginal  border,  a  concavitj%  the  gastrin 
impressiuii  (22)  which  is  continuous  with  the  gastric  area  upon  the 
imder  surface  of  the  lobus  quadratus,  and  with  a  roimded  amuphac/eal 
notch  (3),  on  the  posterior  border  for  the  abdominal  portion  of  the 
oesophagus. 

[The  vessels  entering  the  transverse  fissure  should  be  defined,  and 
the  fibrous  tissue  around  them  (capsule  of  GHsson)  removed.  The 
riyht  and  left  hepatic  ducts  will  be  found  to  emerge  from  the 
corresponding  lobes  and  to  unite  in  the  common  hepatic  duct,  which 
is  about  two  inches  long ;  this  is  afterwards  joined  by  the  cystic 
duct  from  the  gall-bladder  and  forms  the  common  bile  duct  (ductus 
communis  choledochus),  a  tube  nearly  three  inches  long,  which 
should  be  traced  into  the  duodenum.] 

The  posterior  surface  consists  of  (1)  a  smaU  portion  of  the  left 
lobe,  together  with  its  aisophageal  notch  near  the  termination  of  the 
longitudijial  fissui-e;  (2)  the  greater  part  of  the  fissure  for  the  ductus 
reuosus;  (3)  nearly  the  whole  of  the  lobus  Spigelii;  (4)  the  fissure 
for  the  vena  cava,  with,  perhaps,  a  iMnticulus  or  little  bridge  of 
hepatic  substance  crossing  the  fissure  behind  the  vessel;  (5)  the 
portion  of  the  righ  t  lole  proper  which  Kes  between  the  layers  of  the 
coronary  ligam'ent  and  in  direct  contact  with  the  diaphragm.  It 
IS  here  that  an  important  anastomosis  occurs  between  the  phrenic 
and  hepatic  vessels.  The  Lobus  Spigelii'^  is  an  oblong  lobe  bounded 
below  and  in  front  by  the  transverse  fissure,  on  the  left  by  the  fissm-e 
for  the  ductus  venosus,  and  on  the  right  by  the  fissure  for  the  vena 
cava ;  and  is  connected  inferiorly  with  the  right  lobe  proper  by  the 
lobus  candutus.  Only  its  lower  border  belongs  to  the  inferior  sur- 
face ;  the  rest,  looking  directly  backwards,  presents  a  vertical  aortic 
impression,  and  is  separated  from  the  bodies  of  the  10th  and  11th 
thoracic  vertebrae  by  the  diaphragm  and  the  thoracic  aorta  It  is 
the  only  part  of  the  liver  that  is  covered  by 'the  peritoneum  of  the 
lesser  sac. 
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Thefissvre  for  the  vena  mm  is  almost  vertical,  but  inclines  siip;htly 
inwards  as  it' descends.  In  the  liver,  after  removal  from  the  body, 
it  often  appears  to  be  very  obliquely  directed  and  almost  horizontal. 

The  entire  organ  is  invested  by  a  connective  tissue  coat,  the 
cttMSM^e  of  Glisson,  which  is  inflected  at  the  transverse  fissure  and 
follows  tbe  portal  canals.  The  capsule  is  most  apparent  where  the 
peritoneum  is  deficient.  •,   ,  ,  , 

The  fiaU-hladder  (i6)  is  a  pear-shaped  bag  attached  by  ceUular 
tissue  to  the  under  sui'face  of  the  liver,  and  covered  superficially  by 

Fig.  154. 


fh.  neritoneum  When  distended,  its  large  end  or  famlu,  projects 
leyoTd  t  rrinor  border  of  the  liver,  and  approaches  the  panels 
beyona  t  ^.^^^^^  semilunaris  joins  the  right 

T  »,  of  at  e  .ei-  omentum  is  oto,  .ttached  to  .t.  u,.acr 
extrem.tj  ot  tto  too  ^^^^^  ^ 

ZtToi  S  gTarkapo  with  intorvoning  ridgos,  and  m  the  neck 
a  lomlwhat  spiral MdJCheopith^^ 

lobule  (from  Frey). 
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The  hepatic  arteiy  and  the  portal  vein  both  divide  into  right  and 
left  branches,  and  the  cystic  branch  should  be  traced  to  the  gall- 
bladder from  the  right  artery. 

The  piece  of  the  vena  cava  removed  with  the  liver  is  to  be  laid 
open,  when  the  large  hepatic  veins,  from  the  right,  left  and 
Spigelian  lobes,  will  be  seen  opening  into  it,  and  its  coats  will  be 
found  almost  devoid  of  muscular  tissue. 

In  order  to  learn  the  arrangement  of  the  vessels  in  the  liver,  the 
vena  portse  should  be  carefully  opened  for  some  distance  with  a'pair 

Fig.  155. 


of  scissors.  Through  the  thin  wall  of  the  vein  a  branch  of  injected 
nepatic  artery  will  then  be  seen,  and  accompanying  it  is  a  branch 
01  the  hepatic  duct,  the  three  vessels  thus  lying  side  by  side  in 
a  canal  {^portal  canal),  bounded  by  an  inflection  of  Glisson's  capsule, 
ana  containing,  besides  the  vessels  named,  branches  of  lymphatics, 
nerves,  and  some  connective  tissue.  The  portal  canal  thus  encloses 
representatives  of  all  the  structures  entering  at  the  portal  fissure. 
yjm  ot  the  hepatic  veins  being  laid  open  in  a  similar  way,  will  be 
seen  to  run  alone  in  close  contact  with  the  hepatic  lobules 

An  incision  into  any  part  of  the  liver  will  show  on  its  cut 
v!iW  M  "  oi^^^n^s,  some  usually  gaping,_the  hepatic 

vems,  others  more  or  less  collapsed,  and  having  by  their  sides  the 


Fig.  155.-DiaKram  of  the  circulation  in  the  lobules  of  the  liver  (after 

Iviernan). 

veins.  b.  Interlobular  veins. 
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sections  of  a  small  injected  artery  and  duct.    The-jast  ^^^^^^^^^ 
Trtal  veins    whicli  tend  to  collapse  on  account  of  the  loose 
SttLe^  of  the  fibrous  tissue  around  "^^^^^^^^^^ 

The  blood  from  the  chylopoietic  viscera  is  brought  to  the  ver  Dy 

portal  vein,  and  unites  ^^^^ 

M,l<rr  veins  ;  these  ^^^^^ ^;J^       ,  piece  of  minutely 
traced  into  the  vena  cava,    ihe  appeal  auc  f 
injected  liver  is  shown  in  Eig.  154.  mterceUular 
Bach  primary  he,,atic  duct  ongmates  f^^^^^  P^^^^^  circumference 
passages  or  biliary  capiUarie.w^^^^^^ 

of  the  lobule,  and  unite  ^^t^  ^^^^^^^^  ^  ^         .^e  of  the 

resulting  ducts  running  ^''l^^^^l^^^l^r.^^^^^^ 
portal  vein  to  ^-erge  even  ually  at  nourishment  of 

The  Hepatic  artery  is  destined  P^J^^P'^^^  to  do  with  its 

the  t;-e  °f        organ  an^  h^^^^^^^^^^^^ 

secreting  fimction.    It  gi™= »  ,        gbrous  tissue 

portal  cnals,  mi  '"r"  Z^Zl^Z^^^ilto  br.ncbe^of  ths 
L  tHe  surface  tie  ^^^^^^^m^'  ^! 
?:;l;rr  vet:  ardV..  U„„d  e.ters  the  tnterlobular 

from  which  the  bile  is  secreted.  removed. 

T^rSSo&^f-kouldbenoted,and 

reaching  the  hilum,  forming  the  P^^^^^^^^^^^^^^^  ,,,,  ,, 

be  noticed  that  the  pelvis  has  a  ^^^^  to  the  flattenmg 

referring  to  this,  to  the  position  «  the  ve^^e^,  ^^^^^^^^ 
of  the  posterior  surface,  the  side  to  wh  ch  ih^^  ^^^^^^^ 
be  readily  ascertained     ^^^.J^f"^^^,  tl,e  renal  tissue.    To  see 
capsule,  which  may  be  peeled  off  f^om  tri 

the  internal  structure,  ^^^^^^ ^""'^^1  to  he  earned  into  the 
convex  border  by  a  vertical  incision,  which 

pelvis. 
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The  Pelvis  (Fig.  156,  P)  will  usually  be  found  to  be  subdivided 
into  two  tubular  portions,  the  superior  and  inferior  pelves,  each  of 
which  may  branch  into  smaller  tubes,  called  Infnndibida,  before 
breaking  up  into  their  terminal  branches  or  Calices.  The  calices 
are  fixed  to  the  bottom  of  the  sinus  renalis,  around  little  nodules  of 
kidney  substance  termed  ila.e  papilhe.  or  mamilla;  (c),  which  are  the 
apices  of  the  pi/ram/ds  of  Malpifjlii  (m).  These  pyramids  are 
conical  in  form  (triangular  in  the  section),  and  darker  in  colour 


Fig.  156. 


than  the  rest  of  the  tissue,  and  are  arranged  more  or  less  regularly 
side  by  side.  They  constitute  what  is  caUed  the  tubular  or  medul- 
lary substance  of  the  kidney  ;  the  lighter  granular  portion  or  coriex 
lies  at  the  margin  of  the  section,  forming  a  layer  over  the  bases  of 
the  pyramids,  and  sending  processes  called  Cohimvs  of  Beriiui  [  !) 
between  them. 


Fig.  156. — Section  of  kidney  (after  Henlo). 

u.  t.  Uriniferous  tubes.  c.  Calyx  embracing  papilla, 

c.  t.  Cortex  with  pyramids  of  Fer-  in.  r.  Medullary  rays, 

rein.  P.  Pelvis, 

m.  PyramidH  of  Malpighi.  n.  Ureter, 

t.  Column  of  Bertini.  a,  a.  Artery. 
p.  Papilla. 
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The  reaal  artery  breaks  up  into  four  or  five  branches,  which 
ao-aiu  subdivide  and  pass  into  the  columnse  Bertini  between  the 


Fig.  157. 


VS 


pi„  157  —Sclieme  of  the  renal  tubes  and  blood-vessels  (from  Wilson 
modified  from  Klein). 
On  the  left  of  the  figure  the  arrangement  of  the  blood-vessels  of  the  kidney 
is  shown,  on  the  right  the  course  of  the  uriniferous  tubules 


Vente  stellatoe  of  Verheyen. 
Interlobular  veins. 
Veniie  rectie. 
Veins  of  medullary  part. 
Veins  of  papilloe. 
Interlobular  artery. 
Grlomerulus. 
ArteriiB  rectce. 
Arteries  of  medullary  part. 
Cortex. 

Boundary  zone. 


V.  s. 
V.  i. 
V.  r. 

VI.  V. 

v.p_. 
a.  i. 

0- 
a.  r. 
a.  m. 
A. 

B.   _ 

C.  Pai)inary  zone  of  medulla. 
a.  a'.  Siii)erfioial  and  deep  layers  of 

cortex,  free  of  glomeruli. 


1.  Malpighian  capsule. 

2.  Neck. 

3.  First  convoluted  tubule. 

4.  Spiral  tubule  of  Schachowa. 

5.  Descending  limb  of  looped  tubule 

of  Henle. 

6.  Bend. 

7.  8,  9.  Ascending  limb. 

10.  Irregular  tubule. 

11.  Second  convoluted  tubule. 

12.  Junctional  tubule. 

13.  14.  Collecting  tubule. 
15.  Excretory  tubule. 
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pyramids  to  the  cortical  substance,  forming  cor tico- medullary  arches 
between  the  cortex  and  bases  of  the  Malpighian  pj'ramids.  Erom 
these  arise  the  iidcrlobiilar  ai'teries,  which  pass  between  segments 
of  the  cortical  substance  called  pyramids  of  Ferrein  (Fig.  156,  c.  t), 
and  give  off  afferent  arteries  to  the  Malpighian  bodies  or  yhrmeruli 
(Fig.  157,  y).  Each  Malpighian  body  is  enclosed  in  a  capsuh  at  the 
extremity  of  a  minute  uriniferous  tube  (i),  and  consists  of  a  capillary 
plexus  with  an  arterial  twig  (or  afferent  vessel)  entering,  and  a 
venous  radicle  (or  efferent  vessel)  leaving  it,  and  these  bodies  are 
arranged  along  the  arteries  like  bunches  of  currants  upon  a  stalk. 
The  uriniferous  tube  (3)  connected  with  the  capsule  is  convoluted  in 
the  cortical  substance,  and  a  secondary  intertubular  plexus  is  formed 
around  it  bj^  the  venous  radicle  which  emerges  from  the  Malpighian 
tuft.  The  tube  then  becomes  suddenly  smaller,  and  passes  for  a 
variable  distance  iato  the  pyi-amid  as  the  looped  tube  of  Henle  (5 — g) ; 
again  curving  upon  itself  it  reaches  the  cortex,  increases  in  size, 
and  opens  into  the  collecting  tiihides  which  represent  the  axial 
elements  of  the  pyramids  of  Ferrein  (13,  14).  The  uriniferous  tubes 
of  the  pjTamids  of  Maljiighi,  formed  by  the  collecting  tubules,  con- 
verge at  their  apices,  and  unite  to  form  a  smaller  number  of  larger 
tubes,  which  finally  empty  themselves  into  the  calices ;  from  these 
the  urine  passes  into  the  infundibula,  and  thence  into  the  pelvis 
and  ureter.  Between  the  straight  tubes  of  the  medulla  are  numerous 
recui-rent  arterial  branches  [a.  r.)  from  the  cortico-medullary  arches, 
and  these  are  reinforced  by  straight  efferent  vessels  from  some  of 
the  deeper  glomeruli.  The  renal  artery  also  supplies  the  fibrous 
capsule  of  the  kidney  with  branches,  which  anastomose  with  the 
lumbar  and  j^hrenic  arteries. 

The  interlobular  veins,  after  receiving  the  blood  from  the  secondary 
plexus  on  the  tubes,  accompany  the  interlobular  arteries,  and  unite 
in  arches  at  the  base  of  the  pyramids,  between  which  they  pass  as 
the  straight  veins,  to  emerge  at  the  hilum  and  form  the  renal  or 
emulgent  vein.  On  the  sui-face  of  the  kidney  may  be  seen  small 
venous  radicles  forming,  from  their  arrangement,  what  are 
known  as  the  »S'<«rs  of  Verheyen  {v.  s).  They  receive  blood  from 
the  capsule  of  the  kidney,  and  pass  inwards  to  join  the  venous 
arches. 

The  Supra-Renal  Body  is  enclosed  in  a  fibrous  capsule,  and 
on  section  will  be  seen  to  consist  of  two  parts,  cortical  and 
medullary,  the  former  yellowish  in  colour,  the  latter  dark  brown 
and  generally  broken  down  in  the  centre  by  decomposition  so  as  to 
form  a  cavity. 

It  is  abundantly  supplied  with  arterial  blood  from  the  aorta  and 
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from  the  phrenic,  renal,  and  lumbar  arteries ;  and  its  nerves  are 
derived  from  the  solar  plexus.  The  form  and  relations  have  been 
described  on  p.  292. 

The  Pelvis. 

The  subject  being  replaced  on  its  back,  the  dissectors  should 
proceed  with  the  examination  of  the  pelvis,  unless  they  were  unable 
to  finish  the  aorta,  lumbar  plexus,  and  iliac  arteries  before  the  body 
was  turned,  in  which  case  they  must  revert  to  the  dissection  of  them 
at  once  {v.  p.  277).  In  any  case  the  dissectors  are  strongly  advised 
to  read  through  the  dissection  of  the  deep  parts  of  the  abdomen 
again,  before  proceeding  any  further. 

They  should,  moreover,  observe  that  the  pelvic  cavity  bends 
backwards  at  an  angle  of  about  110"  with  that  of  the  abdomen  ; 
that  the  plane  of  its  inlet  looks  forwards  rather  than  upwards, 
forming  an  angle  of  150°  to  155"  with  a  vertical  line  striking  the 
promontoiy  of  the  sacrum  ;  and  that  the  symphysis  and  sacrum  are 
more  nearly  horizontal  than  vertical.  From  this  strong  inclination 
of  the  pelvis  it  follows  that  most  of  the  viscera  in  its  cavity  lie 
above  a  horizontal  plane  at  the  level  of  the  top  of  the  symphysis, 
and  are  hence  more  or  less  accessible  to  palpation  through  the 
abdominal  wall. 

[The  pelvis  with  two  lumbar  vertebrae  is  to  be  separated  from  the 
trunk  with  the  saw,  when,  by  placing  it  on  a  table  with  the  sacrum 
towards  himself,  the  dissector  will  be  able  to  get  a  better  view  ot 
the  contents  than  has  yet  been  possible.  The  cavity  of  the  pelvis 
should  be  carefuUy  sponged  out,  and  the  dissector  should  let  a 
stream  of  water  run  through  the  rectum,  after  which  the  bladder 
should  be  emptied  of  any  urine  it  may  contain  by  pressui-e  with  the 
hand,  and  should  be  moderately  distended  with  au'.] 

The  Peritoneum  (Fig.  158)  should  be  examined  first,  and  wiU 
be  found  in  the  Male  to  pass  over  the  rectum,  binding  the  upper 
part  to  the  front  of  the  sacrum  {meso-redum)  ;  from  the  rectum  to 

Fig.  158.— Side  view  of  male  pelvis  (from  Maolise's  Surgical  Anatomy). 

A.  Sacrum.  M.  Spermatic  cord. 

B.  External  iliac  artery.  N.  Crus  pems.    n.  Its  artery. 

C.  Upper  end  of  rectum.  0.  Urethra.       o.  Bulb. 

D.  Eamus  of  pubes.  I*-  Sphincter  am. 

E.  Spine  of  ischium  (cut  oft).  Q.  Coccyx.  , 

G.  Bladder  covered  by  peritoneum.         R.  Sacro-sciatic  ligament. 
G*.Bladder  uncovered  by  perito-         S.  Internal  iliac  artery. 

neuin.  T-  Sacral  nerves. 

H.  Cut  edge  of  peritoneum.  U.  Pyrifoi-mis. 

I.  Vas  defeieus!  W.  Pudic  artery  and  ne^^■e 
K.  Ureter.  X.  Triangular  ligament  (cut;. 
L.  Vesicula  seminalia. 


Fig.  158. 
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the  bladder,  forming  the  redo-vesical  pouch ;  and  thence  over  the 
back  of  the  bladder  to  the  abdominal  wall.  On  each  side  of  the 
recto- vesical  pouch  it  overlies  the  obliterated  hj'pogastric  arteries 
and  the  ureters,  and  the  folds  so  formed  are  called  the  posterior 
false  ligaments  of  the  bladder.  Passing  from  the  side  of  the  bladder 
to  the  pelvis  it  forms  the  lateral  false  ligaments;  and  the  portion 
reaching  to  the  back  of  the  abdominal  wall  over  the  uj-achus  is  known 
as  the  superior  false  ligament  of  the  bladder.  Thus  the  false  liga- 
ments of  the  bladder,  five  in  number,  are  all  formed  by  peritoneum. 

In  the  Female  (Pig.  125)  the  peritoneum  passes  from  the  rectum 
to  the  posterior  wall  of  the  vagina,  about  an  inch  telow  its  attach- 
ment to  the  cervix  uteri,  forming  the  recto-vaginal  pouch  of  Douglas 
a.nd  posterior  ligaments  of  the  uterus  (Fig.  129),  thence  over  the  body 
of  the  utenis,  and  from  the  fi'ont  of  the  cervix  to  the  bladder, 
forming  the  utero-vesical  pouch.  On  each  side  of  the  uterus  it  is 
stretched  across  the  pelvis,  forming  the  broad  ligament  of  the  uterus, 
which  contains  the  round  ligament  in  front,  the  ovary  and  its  liga- 
ment behind,  the  Fallopian  tube  above,  and  a  quantity  of  vessels, 
connective  tissue,  and  unstriped  muscular  fibre.  The  false  ligaments 
of  the  bladder  are  the  same  as  in  the  male,  but  are  less  distinctly 
marked ;  and  the  reflection  of  jjeritoneum  from  the  bladder  to  the 
uterus  in  fi'ont  has  been  named  the  w  jifcj'io?' ligament  of  the  uterus. 

[The  peritoneum  is  to  be  stripped  off  the  upper  part  and  sides  of 
the  bladder,  bat  the  recto-vesical  pouch  is  not  to  be  interfez'ed  with 
at  present.  By  scraping  away  a  little  fat  v/ith  the  handle  of  the 
knife  the  pelvic  fascia  wiU  be  brought  into  view,  but  to  examine 
it  from  the  outside  thoroughly  the  following  dissection  must  be 
made.  One  dissector  holding  the  pelvis  fii-mly,  the  other  is  to  clear 
away  the  remains  of  the  adductor  muscles  on  the  left  side  of  the 
pubes  so  as  to  expose  the  obturator  exteruus  muscle,  which  must 
then  be  carefully  removed.  Beneath  the  muscle  will  be  found  the 
branches  of  the  obturator  artery,  forming  a  circle  around  the  foramen 
and  lying  upon  the  obturator  membrane,  which  gives  passage  to 
both  obturator  artery  and  nerve  at  its  upper  part.  On  removing 
the  obturator  membrane,  the  fibres  of  the  obtm-ator  in  tern  us  muscle 
will  be  brought  into  view.  With  the  .saw  a  horizontal  cut  is  now  to 
be  made  from  the  upper  margin  of  the  obtui-ator  foramen  into  the 
cotyloid  cavity,  and  a  similar  one  at  the  lower  margin  of  the 
obturator  foramen,  the  extremities  of  the  two  cuts  being  about  an 
inch  apart  in  the  bottom  of  the  cavity.  These  are  to  be  joined  bv 
a  vertical  cut  with  the  chisel,  and  the  piece  of  bone  bavin"-  been 
loosened  with  that  instrument,  can  bo  removed  with  the  boiie-for- 
ceps.  With  the  chisel  and  bone-forceps  the  margins  of  the  obturator 
foramen  may  then  be  cut  away  so  as  to  leave  only  a  rino-  of 
bone.  The  obtui-ator  internus  being  now  fully  exposed,  should 
bo  carefully  detached  from  the  adjacent  structures,  and  may  then 
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be  readily  removed  by  grasping  tbe  tendon  with  tbe  bone-forceps, 
and  drawing  the  whole  muscle  out  through  the  lesser  sacro-sciatic 
foramen.   The  outer  surface  of  the  pelvic  fascia  will  then  be  exposed.  ] 

The  Pelvic  Fascia  (Figs.  159,  160)  consists  of  several  more  or 
less  distinct  planes,  which  are,  however,  in  many  places  continuous 
with  one  another.  It  is  attached  superiorly  along  the  posterior  part 
of  the  brim  of  the  true  pelvis,  but  on  approaching  the  obturator 
foramen  it  descends  to  be  attached  to  the  upper  border  of  the 
obtui-ator  membrane,  and  thence  extends  inwards  to  the  back  of 
the  symphysis  pubis ;  to  this  it  is  attached  in  two  layers,  which 

Fig.  159. 


are  subsequently  prolonged  as  the  parietal  and  visceral  layers 
of  the  pelvic  fascia,  and  are  here  separated  from  one  anothei 
by  the  origin  of  the  levator  ani.  Posteriorly  the  pelvic  fascia  i. 
continuous  with  that  covering  the  pp-if  onnis  muscle,  and  ?uperiorl> 
it  is  connected  with  the  iliac  fascia.  The  pelvic  fascia  may  De 
traced  down  to  the  level  of  a  line  extending  from  the  back  ot  me 

tlie  outside  (drawn  by  J.  T.  Gray). 

11.  Pelvic  fascia. 

12.  Pectineus  muscle. 

13.  Obturator  fascia. 

14.  Gimberiiat's  ligament. 

15.  Pudic  vessels  and  nerve  in  sheatn 
of  fascia. 

IC.  Obturator  vessels  and  norye. 
18.  Fascial  origin  of  levator  am  (wluw 
line). 


Fig.  159. — Pelvic  fascia  seen  from 

1.  External  cutaneous  nerve. 

2.  Poupart's  ligament. 

3.  Sartorius. 

4.  Anterior  crural  nerve. 

5.  Psoas  and  iliacus  muscles, 
(i.  Femoral  artery. 

7.  Origins  of  rectus  femoris. 

8.  Femoral  vein. 

9.  Acetabulum,  partly  removed. 
10.  Crural  ring. 


THE  PELVIC  FASCIA. 


317 


symphysis  pubis  to  the  spine  of  the  ischium  (white  line),  where 
it  subdivides  into  a  pai'ietal  layer  called  the  obturator  fascia,  and 
a  visceral  layer  called  the  recto-vesical. 

1.  The  obturator  fascia  (Fig.  160,  6),  the  outer  sm-face  of  which 
has  been  exposed  in  the  above  dissection,  is  the  special  fascia  of 
the  obturator  internus  muscle,  to  the  inner  surface  of  which  it  is 
applied.  It  is  attached  below  to  the  margin  of  the  great  sciatic 
notch  behind,  and  to  the  ischial  tuberosity  and  great  sacro-sciatic 
ligament,  and  to  the  pubic  arch,  fomiing  the  deep  layer  of  the  tri- 
angular ligament.    At  its  lower  attachment  is  a^channel  ■(«(««  Z  q/ 

Fig.  160. 


Alcock)  for  the  pudic  vessels  and  nerves  in  the  outer  wall  of  the 
ischio-rectal  fossa. 

2.  The  recto-vesical  fascia  (Pig.  160,  8)  is  fixed  in  fi-ont  to  the 
back  of  the  pubic  bones  above  the  origin  of  the  levatores  ani,  and 
dips  down  between  these  muscles  as  far  as  the  apex  of  the  prostate, 
forming  two  rounded  folds,  the  anterior  true  {piiho- prostatic)  liijaments 
of  the  hJadder,  beneath  which  lie  the  dorsal  vein  of  the  penis,  open- 
mg  into  the  prostatic  plexus,  and  the  vesico-pubic  muscles  derived 

Pig.  160.— Section  of  pelvis  to  show  the  pelvic  fascia  from  the  front  ("drawn  hv 

J.  T.  Gray).  Vu^hwu  oy 

to  enclose  piulic  vessels  and 


1.  Obturator  inteniua. 

2.  IHac  fascia  attached   above  to 

inner  lip  of  iliac  crest. 

3.  Levator  ani. 

4.  Pelvic  fascia. 

5.  Lateral  ligament  of  bladder. 

6.  Obturator  fascia,  splitting  below 


dorsal  nerve  of  the  penis. 

7.  Capsule  of  prostate. 

8.  Kecto-vosical  fascia. 

9.  Rectum  (cut). 
10.  Anal  fascia. 
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from  the  anterior  wall  of  the  bladder.    It  covers  the  upper  surface 

of  the  levator  ani  and  coccygeus,  and  is  reflected  from  these  upon 
the  prostate,  bladder  and  rectum,  and  upon  the  vagina  in  tho 
female,  forming  the  true  ligaments  of  the  pelvic  viscera. 

3  The  ischio-redal  or  anal  fascia  is  a  thin  membrane  covenug  the 
outer  or  perinajal  surface  of  the  levator  ani,  and  is  derived  from  the 
inner  aspect  of  the  obtui-ator  fascia  (Fig.  160,  lo). 

The  deep  layer  of  the  triangular  ligament,  which  has  been  pre- 
viously described,  stretches  across  the  pubic  arch,  and  is  formed  by 

the  obturator  fascia.  ,    .  ■■  •        <.  i 

The  ischio-redal  fossa  is  an  interspace  between  the  ischio-rectal 
and  the  obturator' f a aciee.  It  is  bounded  above  by  the  angle  of 
divergence  of  the  two  fasciae,  and  sends  a  forward  extension  above 
the  perineal  ledge  nearly  as  far  as  the  pubic  bone,  and  a  posterior 
extension  over  the  great  sciatic  ligaments  {v.  p.  206). 

rOn  the  left  side,  the  obturator  fascia  and  the  triangular  Ugament  , 
aii  to  t  separSed  from  their  bony  attachments,  and  the  ischial 
^niiie  is  to  be  cut  off  with  bone-forceps.  ,    •  . 

^The  innominate  bone  is  then  to  be  sawn  through  in_  front 
Gxternallvto  the  symphysis,  the  cut  passing  through  the  hoiizontal 
S  dScending  rami  of  the  os  pubis,  and  behind  through  the  sacro- 
mac  svncWrosis.  The  external  branches  of  the  internal  iliac 
vessels  being  tHen  divided,  the  innominate  bone  may  be  taken 
Iway  The^student  can  now  see  more  clearly  the  attachment  of 
tlTp  white  Hue  to  the  ischial  spine,  and,  after  clearmg  away  the 

cleamng  at  the  same  ]      The  rectum  may  conveoiently 

rieu°eny  a"tSSg1e-rSpo.  the  sacrum  or 'to  the  lumbar 

vertebra.] 

Side  View  of  the  Pelvis  (Fig.  161). -Beginning  in  front  and 
sup  fo  inT  the  dissection  of  the  perineum  to  have  been  made  a. 
dSec:ed,'the  bulb  of  the  urethra  (g)  will  be  V^f^J^^^Z 
contact  with  the  inferior  surface  of  tlie  superfacial  tnang^^r  U^^^ 
inent  (7),  which  has  been  purposely  left  untouched  on  the  left  .ule^ 
The  two  layers  of  the  triangular  ligament  f  ^  ^J/'^^f 
between  them  will  be  seen  the  cut  edge  of  ^"-'^  "e). 
fibres,  the  co.r,ressor  uretkr.  or  Jeep  ^^'^^  ^'Z^oi 
The  staff  maybe  felt  through  this  as  it  hes  m  t^^. 
portion  of  the  urethra,  which  by  a  little  dissection  will  be  expose  ^ 
Snd  m%  be  seen  in  a  favourable  subject  to  be  surrounded  by  a 
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circular  sphincter  of  iinstriped  muscular  fibres.  One  of  Cowper's 
glands,  resembling  a  pea  in  size  and  appearance,  may  be  fouud 
immediately  below  the  urethra,  and  its  duct  pierces  the  superficial 
layer  of  the  triangular  ligament.  Behind  the  membranous  portion 
of  the  m-ethra  will  be  found  the  remains  of  the  lateral  true  ligament 

Fig.  161. 


of  the  bladder  and  the  sheath  of  the  prostate  (6),  both  derived  from 
the  recto- vesical  fascia. 

The  Membranous  portion  of  the  Urethra  is  a  very  important 
part,  and  should  be  speciaUy  noticed  in  the  present  view.  It  is 
seen  to  extend  from  the  deep  to  the  superficial  layer  of  the 

Fig.  161.— Section  of  pelvis  to  the  left 
through  the  middle  line  of  the 

1.  Section  of  left  pubic  bone. 

2.  Peritoneum  on  bladder. 

3.  Left  crus  penis  (cut). 

4.  Recto-vesical  fascia  forming  ante- 

rior  ligaments  of  bladder. 

5.  Part  of  accelerator  urinsE, 

6.  Superior  layer  of  triangular  liga- 

ment, or  pelvic  fascia,  continu- 
ous with  the  capsule  of  the 
prostate. 

V-  Inferior  layer  of  triangular  liga- 

raent,  or  deep  perinceal  fascia. 
■Between  6  and  7  are  seen  the  follow- 

'ng  :  —  membranou.s  urethra, 

deep  muscles  of  urethra  (inser- 


of  the  median  line  at  the  pubes,  and 
sacrum  (drawn  by  J.  T.  Gray). 

tion),  and  Cowper's  gland  of  the 
left  side. 

8.  Vas  deferens. 

9.  Bulb  of  urethra. 

10.  Rectum. 

11.  Cut  edges  of  accelerator  urinoo 
and  transversus  perincei. 

Left  ureter. 

Reflection  of  deep  layer  of  super- 
ficial fascia  round  transversus 
perniiBi. 
IJ.  Left  vesicula  seminalia. 
15.  Cut  edge  of  levator  ani. 
lo.  Rectum. 
17.  Prostate. 


12. 
13. 
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triangular  Hgament.    It  is  three-qimrters  of  an  inch  in  length 
Tnd  ?s  ii^clined  downwards  and  slightly  forwards,  the  lower  end 
lying  about  one  inch  from  the  lower  border  of  the  puhic  symphysxB 
^  The  sheaths  derived  from  the  recto-vesical  fascia  should  be  traced 
on  to  the  prostate,  bladder,  and  rectum,  and  these  organs  are  to  be 
cleaned ,  and  their  relations  to  one  another  noticed.  _ 
The  Bectum  (Eig.  161,  lo)  has  been  described  on  page  2<o. 

appreciated,] 

The  Bladder  (Ks.  161,  a)  wries  in  Mcording  to  its 

Ssins  from  the  pehis  into  the  abdomen  when  distended.    The  so- 

3 ...  oi  tie 

tn  ;re  X:i»I  theUie*  the  part . inch  i, 

rr^ntact  with  the  pnhio  hones  is  '^<Z^:£':':^^ 
is  almost  horizontal  ,n  posit  on.    This  ^'^^'•f'  J  „ 

completely  covered  by  peritonenn^  and 

intestine  and  — ^^^^-L  andTX  " 

posterior  surface  (4)  looks  ^DacKwai 

iwnwardsinthee,.ctpes^^n  rf  ^^^'^l  fte 

the  second  portion  ot  the  lectam.  Dm  P 

yesionto  seminale.  and  ™sa  deferentia  'f         ■'  ^  'tj  fte 

crossed  by  the  obliterated  ln'°S»'>'"'  ,Uection  ot 

abdominal  wall  near  ^^t^  d"  t  Z  w£^^^^^^  downwards 

-i=s^rth^i:rideotthe^^^^^^^^^^^^^^ 

on  to  the  back  of  the  bladder,  f  on  th  level  of  he  ^^^^ 
ureters,  and  is  then  -"tinned  ove   the  upper  ^^^^^^^^^^ 
portion  of  the  sides  of  the  bhu  de   and  ove  .^^ 
abdominal  wall,  leaving  the  rest      «io  ^[-^^ 

investment  of  recto-vesical  ^ J^^'^'^t     bladder  uncovered 
It  should  be  noticed  how  much  the  extent 
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liY  peritoneum,  both  above  and  below,  depends  ujjon  the  distension 
of  the  viscus;  since,  in  the  contracted  state  the  antero-inferior 
surface  is  in  contact  with  the  pubic  bones,  whilst  in  the  distended 
condition  it  rises  above  the  bone  usually  for  a  distance  of  two 
ruches  or  more,  and  lies  against  the  posterior  surface  of  the  anterior 
abdominal  muscles.  Thus  tajDping  above  the  symphysis  may 
generally  be  effected  without  injury  to  the  serous  membrane,  but, 
as  the  peritoneal  fold  occasionally  fails  to  rise,  the  operation  is  not 
free  from  danger.  The  depth  of  the  recto-vesical  pouch  will  simi- 
larly be  found  to  vary,  the  peritoneum  reaching  nearer  to  the 
prostate  when  the  bladder  is  empty  than  when  it  is  full ;  conse- 
quently the  operation  of  tapping  by  the  rectum  can  be  only  safely 
undertaken  when  the  bladder  is  distended.  The  average  distance 
of  the  recto-vesical  pouch  fi'om  the  anus  is  2^  inches  wheji  both 
rectum  and  bladder  are  empty,  and  3i  inches  when  the  bladder  is 
distended  (Cripps). 

The  left  Ureter  (Fig.  161,  12),  descending  from  the  kidney,  is 
contained  in  the  root  of  the  posterior  false  ligament  of  the  bladder 
(or  in  the  root  of  the  broad  ligament  in  the  female),  and  now  can 
be  traced  beneath  the  peritoneum  to  its  entrance  into  the  fundus  of 
the  bladder,  at  a  point  below  and  beneath  the  posterior  extremity 
of  the  vesicula  seminalis.    Its  relations  are  described  on  p.  292. 

The  left  Vas  Deferens  (Fig.  161,  8)  can  be  traced  from  the 
testicle,  and  has  been  seen  to  turn  down  into  the  pelvis  after 
leaving  the  inguinal  canal,  hooking  around  the  deep  epigastric 
artery,  and  to  the  inner  side  of  the  external  iliac  artery.  It  is 
now  seen  to  wind  over  the  po.sterior  part  of  the  side  of  the  bladder, 
crossing  the  outer  side  of  the  obliterated  hypogastric  artery,  and  to 
be  continued  beneath  the  peritoneum  to  the  base  of  the  bladder, 
where  it  passes  to  the  inner  side  of  the  ureter  above  the  point  at 
which  the  latter  pierces  the  bladder  waU,  and  to  the  mesial  side  of 
the  vesicula  seminalis.    It  will  be  afterwards  traced  to  the  prostate. 

The  Prostate  Gland  (Fig.  161,  17)  is  now  seen  in  front  of  the 
bladder  as  the  part  lies  on  the  table ;  but  when  the  body  is  erect  it 
is  situated  below  the  bladder,  the  neck  of  which  corresponds  to  the 
enlarged  base  of  the  gland.  Its  long  axis  is  vertical  or  inclined 
lightly  forwards  at  its  lower  end.  The  apex  touches  the  deep 
triangular  ligament  (6)  ;  the  posterior  wall  is  in  contact  with  the 
termination  of  the  second  portion  of  the  rectum  (or,  according 
to  some  auth(jrs,  with  the  commencement  of  the  third  part  of  the 
gut)  ;  the  aidrrior  wall  lies  half  an  inch  behind  the  lower  half  of 
the  pubic  symphysis,  but  is  separated  from  it  by  a  portion  of  its 
capsule,  a  plexus  of  veins,  the  pubo-prostatic  hgaments,  and  the 
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1   .  fiivvn-  ■   1-Vip  rides  are  in  contact  with,  the 
vpsioo-mibic  uiuscalar  tibres  ,  tne  amts  an. 

lTZoX.i.r,  of  the  le,»to,«         It  is         'f^ o 

nosterior  surface  (see  also  p.  .33o). 

'1  t,.ans,e«e  out  is  now  to  ^^^'^^i^l^^Z^lXZ'':^. 
,eical  pooch,  which  "■'l.,f »'''''  S  t,t  „«  th^  M'''"^'  »' 

^rrroThT;— 

The  poHion  of  the  h.se  0,  T^^T^ 
is  triangular  ni  shape,    it  is  Doun  ^^^^^ 
..^.en.-a  and  't  the  Hoe  of  the 

former ;  above  by  the  leHection  oi  p  prostate, 
entrance  of  the  ureters,  and  the  ^l''''''^^^ 
Itisherethatthebladderisopenedwh^^^^^^^^^ 

The  Sn  J^^^^^^  ^« 

the  rectum  and  bladder  (p.  ^1  /),  gi^iu^ 

to  the  prostate,  and  to  the  vesicul^  ^^^^^'f  two  branched  and 
The  Vesicul^  Semxnales  (^f^  '^^^^l^^  J,^,  ^l.dder  and  the 
convoluted  sacs,  placed  ^^^^^J^^.t^^^^^  converging  to 
rectum,  lying  externally  to  the  -^^^^  /^^^J  ^  ^-^e,  ^T,en  in 
enter  the  base  of  the  prostate  close  to  the  me^an 
situ  they  are  about  three  mches  m  ^^^^'  ^'^^'l^,  ^J,^  ^tere 
their  posterior  extr-emxties  the  prostate.  The 

they  approach  the  vasa  def erentxa  at  ^l^e  ^ase  P  ^^^^ 

superior  extremities,  which  -^^^Pj^^^X 

inches  and  a  half  apart,  and  ai^  ^^^^^^^^^^^^^^^^       is  not  visible 

peritoneum  of  the  recto-vesical  pouch.    The  bianc  . 

until  the  bodies  are  dissected.         ^^^^^p^v^t  enlarged,  sacculated 

eiaculatory  ducts.  urethra  will  be  seen  to 

In  the  Female  (Fig.  174).  ^^Y^^'^Z.  ivom  t\^e  h\aiiov, 
pass  obliquely  downwards  and  -^^^^  ^^^^ 

piercing  the  triangular  l^g".™^'^^^  '  "'^^Vuterus  [which  must  be 
behind  it  is  the  vagina  passing  up  o  the  uteiu   L  ^ 

held  in  position  by  a  stnng  P^^^-^^^  ,,,^e,  but  is  rathe 

rectum  occupies  the  «"™^,,P°^^^'^"j;  "^J^s^^^^ 
larger;  the  peritoneunr  will  be  seen  to  pass  iro 
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surface  of  the  ujiper  part  of  the  vagina,  to  form  the  recto-vaginal 
pouch,  and  is  then  refleeteJ  over  the  body  of  the  uterus  to  forni  the 
utero- vesical  pouch. 

The  recto-vesical  fascia  gives  coverings  to  the  rectum  and  vagina 
Ihis  should  be  defined,  and  the  latter  canal  may  be  laid  open  alono- 
the  side  to  study  the  position  of  the  us  uteri. 

The  bladder,  urethra,  and  other  pelvic  organs  in  the  female  are 
described  on  p.  343,  ct  aeq. 

_  [The  viscera  of  the  pelvis  being  drawn  down  to  the  left  the 
internal  ihac  vessels  and  sacral  plexus  of  the. right  side  can  be 
exammed  ;  the  position  of  many  of  them  on  the  feft  side  having 
been  previously,  as  far  as  possible,  ascertained.    Opportunity  m  f 

The  Internal  lliac  Artery  (Fig.  162,  4)  is  a  branch  of  the 
common  diac,  arising  opposite  the  lumbo-sacral  articulation,  and 
immecbately  passing  into  the  pelvis.  It  is  usually  about  an  inch 
to  an  inch  and  a  half  long,  and  is  smaller  than  the  external  iHac. 
In  the  oetus  It  is  proportionally  much  larger,  as  the  hypcnjastrir 
a^ier^i,  the  direct  continuation  of  the  common  iliac  in  size  and 
direction,  passed  forwards  over  the  bladder  to  the  mnbilicus  •  but 
this  IS  now  converted  into  a  fibrous  cord,  which  however  is  per;ious 
for  a  short  cUstance,  and  thus  gives  branches  to  the  bladder  The 
mternal  ihac  is  crossed  at  its  origin  by  the  ureter,  and  closely 
covered  by  the  peritoneum  in  front ;  behind  it  are  the  internal  iliac 
vein,  the  sacrum  and  the  lumbo-sacral  cord,  and  in  the  female  th 
ovary  rests  m  a  depression  (fossa  ovarica)  between  the  artery  and 

Lil      f  °'        ^'^^  sacro-sciatic  noteh  ^ 

divides  mto  anterior  and  postenor  trunks,  which  give  branches  to 
the  viscera  and  to  the  inside  and  outside  of  the  pelvis 

Branches  (Fig   162).-From  the  anterior  division  are  given  oft' 
hiee  visceral  and  three  parietal  branches ;   from  the  t^osterior 
division  three  parietal  branches.  posteiioi 

Antcriar  Dinhum. 

Visceral        f  Superior  vesical.  „    .  ,  ^,  ,  , 

brandies  ^"ferior  vesical.  P'"-'etul  f  Obturator. 

(  Middle  hiemorrhnidal       h™nclies.       "1  "n'e- 

\  nciatio. 

j  Uterine  )  additional  in femal,.    Tliov„„;  1 
'  Vaginal  .     in«  to  tl.e 

I'ontcritir  Ih'risli,!,. 

Parietal  branches.     [  Illo-Uimbar. 

[  Lateral  saoral. 

Y  2 
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Fig.  162. 


^.  ICO  mrle  view  of  female  pelvis  witli 
Fig.  162.— oicie  view  Savage). 


1  1  Spermatic  or  ovarian  arteiy. 

2'  Bight  ureter  (cut).  9_ 

3'  External  iliac  vessels. 

4'.  Internal  ilia'^^artery .  ^-^ 

5  Epigastric  artery  giving  ofi  an 

vesical   ana  uterine  arteries, 
ending  i"  U.c  obliterated 
hvpogastric  (cut).        .  , 


nternal  iliac  artery  (altered  from 

went,  and  giving  oft  a  vaginal 
brancli. 
Obturator  artery. 
Left  ureter. 
Obturator  intemus. 
Sacral  plexus. 
Pudic  artery. 
Sciatic  artery. 

•Sor'tsical     and^  middle 

liMinorrboidal  arteries. 
B.  Bladder. 
U.  Uterus. 

?:?SanTube.    V.  Vag.. 
B,  Bectum. 
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to  the  upper  part  of  the  bladder.  A  middle  vesical  branch  is 
sometimes  derived  froui  one  of  these,  aud  from  another  or  from  the 
iuferior  vesical  is  derived  the  artery  of  the  vas  deferens,  which 
accompanies  the  duct  to  the  testicle  and  anastomoses  with  the 
spermatic  artery.  In  the  female  this  vessel  is  represented  by  the 
funicular  artery  to  the  roimd  ligament. 

2.  The  Inferior  vesical  and  3,  Middle  hcemurrhoi.dal  {i6)  arteries 
generally  come  oS  together,  and  are  distributed  to  the  posterior 
surface  of  the  bladder,  the  prostate,  the  vesiculaj  seminales,  and 
the  adjacent  portion  of  the  rectum.  The  middle  htemorrhoidal 
artery  anastomoses  with  the  superior  haemorrhoidal  branch  of 
the  inferior  mesenteric  above,  and  with  the  inferior  heemorrhoidal 
branch  of  the  pudic  artery  below.  The  arteries  of  the  bladder 
anastomose  freely  with  one  another,  and  with  those  on  the  opposite 
side. 

4.  The  Uterine  (8)  and  Vayinal  arteries  sujjply  those  organs, 
the  uterine  passing  in  the  base  of  the  broad  ligament  as  far 
as  the  cervix,  and  then  running  up  close  to  the  side  of  the 
body  of  the  uterus  and  giving  branches  to  its  anterior  and  pos- 
terior surfaces.  It  anastomoses  at  the  superior  angle  of  the  uterus 
with  the  ovarian  and  funicular  arteries,  and  inferiorly  with  the 
vaginal. 

0.  The  Obturator  (g)  artery  passes  directly  forwards,  below  the 
level  of  the  nerve  and  above  that  of  the  vein,  to  the  obturator 
foramen,  through  which  it  disappears  with  the  nerve,  after 
giving  oif  a  small  pubic  branch  to  the  back  of  the  bone,  and 
an  iliac  branch  to  the  iliacus  internus  and  ilium.  The  pubic 
branch  anastomoses  with  a  pubic  branch  of  the  deep  epigastric, 
and  with  the  corresponding  branch  of  the  opposite  side.  The 
distribution  of  the  obtm-ator  artery  outside  the  pelvis  has  been 
already  seen  on  the  right  side,  but  may  now  be  followed  out  on 
the  left  side. 

When  the  obturator  arises  from  the  epigastric  artery,  there  is 
generally  a  small  branch  running  in  the  proper  i)osition  with  the 
obturator  nerve. 

6.  The  Pudic  {i^)  and  7,  the  Wcm^/c  ( 14)  arteries  can  onlv  be  seen 
tor  a  short  distance  within  the  pelvis,  as  they  lie  on  the  pyrifornii-^ 
and  sacral  plexus  before  passing  through  the  lower  part  of  the 
gi'eatcr  sacro-sciatic  foramen  below  that  muscle.  The  pudic  is 
generally  smaller  than  the  sciatic,  and  a  little  in  front  of  it  but  the 

the  Penn^mim  and 

ra«  H  opportunity  may  bfe  taken  to 

tiace  the  sciatic  artery  through  the  great  sacro-sciatic  foramen  to 
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its  distribution  outside  tlie  pelvis,  and  to  follow  the  pudic  in  its 
coui'se  around  the  spine  of  the  ischium,  and  through  the  lesser 
forHuien  to  the  perineum,  where  it  will  be  seen  running  close  to 
the  margin  of  the  os  pubis  (Eig.  107,  9).  _ 

The  three  parietal  branches  from  the  I^osterior  Divmonoi  the 
internal  iliac  artery  (Fig.  163)  are,  the  gluteal,  the  ilio-lumbar,  and 
the  lateral  sacral  arteries,  . 

1   The  Gluteal  artery  is  a  thick  trunk,  disappearmg  at  once 
thi-ough  the  upper  part  of  the   great   sacro-sciatrc  foramen 
between  the  lumbo-sacral  cord  and  the  first  sacral  nerve,  and 
above  the  pyriformis.      It  supplies  mccscular  branches  and  a 
n^Untious  artery  to  the  innominate  bone,  and  xs  distributed  to 

'""l^'tTm-lamhar  artery  (xo)  passes  into  the  iliac  fossa  beneath 
the  psoas  and  iUacus  muscles,  and  between  the  obturator  nerve  and 
the  Lrbo-sacral  cord  ;  and  then  divides  into  1  a  '"'»^«'-  J™-^ 
^hich  anastomoses  with  the  last  lumbar  artery,  -^PP^^ 
^soas  and  gives  off  a  spinal  branch,  and  2,  an  ,.«c  "j^^^^ 
supplies  the  iUacus  and  the  bone,  anastomosmg  with  the  obtuiator, 
circumflex  iUac,  and  lumbar  arteries.  descends 
3  The  Lateral  sacral  artery  (13,  ^S)  (often  double)  descena- 

on  the  front  of  the  sacrum,  internally  to  the  sacral  foramina, 
o  tie  coc::^^.  where  it  anastomoses  with  the  ai.^^^^^^  of  the  oppo 

«ite  side  and  with  the  sacra  media  fi'om  the  aoita.    in  its  com  e 

T^f:  Wc.e,  which  entsv 

the  ,n«.cte  and  skin  on   he  back  °*  '^^'J"'™  ^ 
mpply  the  pyriJormis  muscles  and  cocojgen»,      »eu  a 

art„.yopeo  into  the  '-^'"^  ^"^-^^SS^^c^,  joi,. 
Uio-hunbar  .„d  '"''''"^''^J^^ti^ „.sses  beneath  it. 
X'rtZ  — rmactlnrSeh  en  the  Mt  *  a.e  .ceive. 

the  middle  sacral  vein  (Fig.  103). 

[The  bladder  and  rectum  ^^Z^h^^^^  t.^^ 

as  much  as  possiWe  to  do  Y^^.^/eeto-ieSa  Ta^^  of  pelvic  fascia; 
ligainentsofthebladdeTand  the  iec^^^^^^^^^^  1^,,,, 

this  will  bring  into  view  the  stiuctuie.  wmc 

apei-ture  or  outlet  of  the  pelvis.J 

The  Floor  of  the  Pelvi.  (Fig  HHl,  'tf 
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and  closely  connected  with  the  pelvic  viscera.  Immediately  behind 
these,  and  separated  from  them  only  by  a  very  narrow  space  of 
cellular  tissue,  are  the  two  c(5ccygei  muscles,  supported  by  the 
two  smaller  sacro-sciatic  ligaments.      The  great  sacro-sciatic 


Fig.  163. 


Fig.  163.— The  iliac  arteries 

1.  Vena  cava. 

2.  Aorta. 

3.  Right  common  ihac  artery. 
■I-  Quailratus  lumborum. 

y.  Right  common  iliac  vein. 

6.  Left  common  iliac  artery. 

7.  Midcllo  sacral  artery. 

8.  Ijeft  conmion  iliac  vein. 
!).  Middle  sacral  vein. 

10.  llio-lumbar  artery. 

jJ.  Left  internal  iliac  vein. 

12.  Left  internal  ih'ac  artery. 

13.  Lateral  sacral  artery. 


veins  (from  Bouamy  and  -Beau). 

14.  Circumflex  iliac  arl;ery. 

15.  Lateral  sacral  artery. 

16.  Left  external  iliac  artery. 

17.  Pyriformis. 

18.  Left  external  iliac  vein. 

19.  Pudic  vessels. 

20.  Ilio-psoas. 

21.  Small  sacro-sciatic  ligament. 

22.  Obturator  artery. 

23.  Great  sacro-sciatic  ligament. 
2*1.  Horizontal  ramus  of  pubes. 
2.').  Ischium. 

26.  Femur. 
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foramina,  which  lie  above  the  coccygei,  are  occupied  by  the  pyn- 
formis  muscles,  and  tbe  gluteal  vessels  and  nerves  leave  the  pelvis 
at  the  upper  border  of  these  muscles,  and  the  sciatic  and  piuhc 

^"^The"  Levator  Ani  Muscle  (Fig.  164,  4)  takes  its  ori;jiu  hum  the 
back  of  the  OS  pubis,  from  the  lower  part  of  the  anterior  smiace  ot 

Pic;. 


the  spine  of  the  ischium,  and  between  these  points  its  fibres  are 
usually  attached  to  the  wMte  line  of  the  pelvic  fascia,  but  occ^ision^ 
ally  the  fibres  arise  from  the  pelvic  fascia  some  distance  above  th 
Ihite  Hne.     The  anterior  fibres  pass  by  the  side  of  the  prostate  m 


Fig.  164.— Floor  of  female  pelvis  (from  Savage). 

„       ,     .       V  •  8  Coccvseus  muscle. 

1.  Symphysis  pubis.  ■             ^.^^^  „     ^^^..-^^  fascia. 

2.  Section  of  bladdei.  •              ^^^^^     ^^j^  .^essels  and 

3.  Section  of  vagina.  j,g,.^.gg 

4.  Levator  ani  muscle.  sacro-sciatic  ligament. 

5.  Obturator  vessels.  j-^-             ,  sacrum. 
G.  Obturator  internus  muscle.  2.  ^ -"/J,  --^^.j,. 
7.  Section  of  rectum.  J"  " 
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the  male,  iind  of  the  vagina  in  the  female  ;  the  middle  fibres  blend 
with  the  longitudinal  fibres  of  the  rectum  and  the  external  sphincter; 
and  the  posterior  fibres  partly  unite  with  those  of  the  opposite  side 
in  the  median  raphe  l)ehiiid  the  anus,  and  partly  are  attached  to 
the  apex  of  the  coccyx.  It  is  .'in/.p/ird  by  a  branch  from  the  4th 
sacral  nerve. 

^  The  Coccygeus  (Fig.  164,  8)  is  a  little  triangle  of  pale  muscular 
fibres  having  its  Insertinn  into  the  side  of  the  coccyx,  and  its  oriijin 
(the  apex  of  the  tiiangle)  from  the  spine  of  the  ischiuaii  immediately 
above  the  attachment  of  the  levator  ani,  from  which  the  muscle  is 
separated  by  a  narrow  cellular  interval.  The  coccygeus  is  intimately 
connected  with  the  lesser  sacro-sciatic  ligament,  which  has  nearly 
the  same  attachments  and  lies  external  to  it.  It  is  siqiplied  by  a 
branch  fi-om  the  4th  sacral  nerve.  The  levatores  ani  and  coccygei 
raise  and  support  the  floor  of  the  pelvis  during  expiration  and 
abdominal  expulsive  actions. 

The  Obturator  Internus  Muscle  (Fig.    16o,   ig)  has  been 
destroyed  on  the  right  side,  but  on  the  left  side  of  the  pelvis  may 
be  seen  both  above  and  below  the  level  of  the  fascial  origin  of  the 
levator  ani.     It  urise^s  fi'om  the  posterior  aspect  of  tJie  rami  of  the 
pubes  and  ischium  immediately  in  front  of  the  thyroid  foramen  • 
from  the  inner  half  of  the  pelvic  surface  of  the  obturator  membrane ' 
and  from  the  sm-face  of  bone  behind  the  foramen  as  far  as  the  great 
sacro-sciatic  notch,  and  above  it  as  high  as  the  ilio-pectineal  Hue. 
ihe  fibres  end  m  a  tendon,  which  timis  at  a  right  angle  around  the 
margm  of  the  lesser  sacro-sciatic  foramen,  to  be  ins.rM  on  the 
fore  part  of  the  upper  border  of  the  great  trochanter  of  the  femui-. 
its  deep  surface  presents  thi'ee  or  four  Unear  grooves  as  it  winds 
over  the  edge  of  the  sacro-sciatic  notch,  and  the  bone  is  here 
encrusted  with  cartilage  and  lubricated  by  a  bursa.     It  is  supplied 

coid  with  the  firs   sacral  nerve.    It  is  an  external  rotator  of  the 
lemur,  and  a  feeble  abductor  when  the  thigh  is  flexed. 

thniret£^ndSl"''/'"'\*r  f^'^^'^^^  carefvdly  detaching 
the  inteina     i.^  arter       A    ZTf   ^'l  ^•^""U'nng  branches  of 
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but  the  fifth  sacral  and  the  coccygeal  nerves  wiU  be  found  piercing 
the  coccvgeus  muscle  close  to  the  side  of  the  coccj  x.] 

rrv  «oor«l  -Plexus  (FiR.  166)  is  formed  hy  the  umon  of  the 
JJ;L  r^Ls  oft^  tL  .„d  pavt  of  the  fourth  saer.1 


 „  ,  „f  flip  iiplvis  the  viscera  having  been 

Obturator  uerve 


1.  Abdominal  aorta. 

2.  Gangliated  cord  of  syinpathetic 

(left  side). 

3.  Genito-crural  nerve. 

4.  Left  conimou  iliac  artery. 

5.  Bight  coinmou  iliac  artery. 
()'.  Left  Imiibo-saoral  cord. 

7.  Psoas  imiMcle. 

8.  Gangliated  cord  of  sympathetic 

(right  side). 
«.).  Internal  iliac  artery  (cut). 
10  GUiteal  artery  (cut). 

11.  Right  external  iliac  artery. 

12.  Bight  lumho-sacral  nerve. 


13.    , 

14.  First  sacral  uerve. 

15.  Gluteal  nerve. 

10.  Pyriformis  of  left  side  (cut). 

17.  Obturator  artery. 

18.  Second  sacral  nerve. 
19  Obturator  internus. 

20.  PjTiforinis  of  right  side. 

21.  Ners'e  to  levator  am. 

22.  Sacral  plexus. 

23  Levator  am  (cut). 

24.  Third  sacral  nerve. 

25.  Bulb  of  urethra  covered  b>  acceie 

rator  urinu.'. 
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nerves,  with  the  lumbo-sacral  cord  derived  from  the  fourth  and 
fifth  lumbar  nerves,  which  is  seen  descending  into  the  pelvis.  The 
several  nerves,  as  they  leave  the  sacral  foramina,  receive  brandies 
fi-om  the  gaugliated  cord  of  the  sympathetic  on  theii'  inner  side,  and 
form  two  nerve  trunks,  the  upper  and  larger  one  fonned  hy  the 
lumbo-sacral  cord,  the  first,  second,  and  part  of  the  thii'd  sacral 
nerves  being  the  Great  Sciatic  Nerve ;  the  lower  and  smaUer 
one  receiving  the  remaining  part  of  the  thii-d  sacral  nerve,  and  that 
portion  of  the  fourth  sacral  which  takes  part  in  the  plexus,  to 
form  by  their  union  the  Internal  Pudic  Nerve.  Both  these  nerves 
pass  out  of  the  pelvis  through  the  great  sacro-sciatic  foramen. 

Branches  within  the  Pelvis.— 1.  Two  branches  are  given  to  the 
pyri/vrmis,  horn  the  second  and  third  sacral  nerves. 

2.  The  nerve  to  the  nhiurntor  internus  (26)  arises  from  the  fifth 
hunbar  and  first  and  second  sacral  nerves,  and,  Ijdng  on  the  anterior 
surface  of  the  plexus,  passes  with  the  pudic  nerve  through  the 
sacro-sciatic  foramina  to  the  inner  sui-face  of  the  muscle,  supplj^ing 
in  its  course  the  gemellus  superior. 

3.  The  nerve  to  the  qaadratus  from  the  upper  part  of  the  plexus 
passes  out  beneath  the  great  sciatic  nerve  close  behind  the  hip- joint, 
and  supphes  the  articulation  and  muscular  twigs  which  enter  the 
deep  sniiaces  of  the  quadratus  and  the  gemellus  inferior. 

4.  At  the  upper  margin  of  the  great  sacro-sciatic  foramen  wiU  be 
seen  the  superior  ghdml  "err.  (15),  derived  from  the  lumbo-sacral 
cord  and  first  sacral  nerve  ;  it  passes  out  above  the  pyriformis  with 
the  gluteal  artery,  supplying  the  glutei  medius  and  minimus  and 
the  ten.sor  fasci£e  femoris;  but  unlike  the  vessel,  does  not  give  any 
superficial  branch  to  the  gluteus  maximus. 

5.  The  inferior  ,jh,teal.  nerve  to  the  gluteus  maximus  arises  from 
the  himbo-sacral  cord  and  first,  second,  and  third  sacral  nerves. 

6.  The  small  sciatic  neiwe  arises  from  the  second  and  third  sacral 
nerves,  is  often  connected  with  the  inferior  gluteal  nerve,  and  leaves 
the  pelvis  through  the  great  sacro-sciatic  foramen. 

7.  The  perforatiny  mtuneous  nerve  arises  from  the  third  and 
iourth  sacral  nerves,  and  leaves  the  pelvis  by  piercing  the  great 
sacro-sciaticligament.  " 

W  iTZ™  F'^""*'-  ^8.  Internal  pudS-vo 

29.  Do.-Bal  nerve  of  penis  fo  p  ^7'""  '"^'"or-'lioida!  nerve. 

30.  Visceral  branc-h's  (cut)  ^  ten '"I'^^-fl-^"^!  P^"""^*^! 

^Ith^lirK^L"^'-^''-  l-in,.al 

33.  Snnill  Kciatic  nerve  ai\  ti"''^^''  - 

34.  Coccygeus  nuiscio  '  ''"I'  i«>rves  to  bull,  an.l 
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irlZie  and  the  coccygeal,  to  the  perm«3um,  to  supply  the 

external  spHncter.  ^  coccygeal 

The  oth  Sacral  nerv,  commnnicates  with  the  4ta  ana         ^  g 

h.e  ui»,.  it  touv  ov  hve  ^"S'^ JJ,;  ™  ".^l,,  „e  give.  .»  th. 

in  the  cjawjhon.  vmpar.  Commnnicanuo 
sacral  nerves  and  to  the  hypogastric  plex^^J- 

The  //vpo«aa<r-/c  pie^yus  is  placed  on  the  front  of 
is  contiSoVs  with  L  synipathetic  V^^^^::^.  W 
tinuedforward  ^VO^ '-'^^^'^^^^^^  and  rectinn. 

,.e,x.a.,  which  are  P^^^^  "t  Sera I  h^^^^^^    viscera  plexuses 

several  viscera,  receiving  ^^^^^^^^f'^X'^^,,  sufficiently  well 
The  Pyriformis  Muscle  (Ing.  Ibo,  20j, 

f  the  »™-»f  -  ^J'-^,    b  :  i  ..-om  .Lc  g,..vc. 

between  the  1st,  2nd,  ^la,  anu  t  sacro-sciatic  ligament, 

external  to  these  foramina,  "^^^^^^^^  and  leaves 
and  from  the  margin  of  the  great  ^""-^^^^  having  the 
the  pelvis  through  the  ^'-'^^-3-;^  ^^rupper,  and  the 
gluteal  vessels  and  superior  gl^^^eal  nme  at         IP  .^^ 

fciutic  and  pudic  vessels  /^!;irter  of  the  femur, 

in,M  into  the  upper  border  f  ^he  giu  t  U 

behind  the  insertion  of  the  supr><'^'l 
action  is  to  rotate  outwards  and  abduct  the  lemu  , 
by  branches  from  the  upper  sacral  nerves. 
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The  Eectum  and  ExTEiiNAL  Ohgans  of  Generation  in 

THE  Male. 

[The  bladder  with  the  iirethi-a  and  the  rectim  having  been 
removed  as  directed,  should  be  laid  on  the  table  with  the  rectum 
uppermost,  and  that  viscus  should  be  filled  with  cotton-wool  and 
cleaned,  and  its  muscular  fibres  exposed.] 

« 

The  Rectum  (Fig.  161,  i6).  The  arrangement  of  the  peritoneum 
upon  the  rectum  has  been  already  described  (p.  275),  and  the 
longitudinal  muscular  fibres  will  be  now  seen  to  differ  from  those 
of  the  rest  of  the  large  intestine,  in  being  spread  all  around  it 
instead  of  being  collected  in  thi-ee  bands  ;  thej^  are,  however, 
thickened  in  front  and  behind,  the  anterior  fibres  (m.  praredalis) 
being  formed  by  the  fusion  of  the  omental  and  free  ttenife  of  the 
colon.  The  internal  or  circular  muscular  fibres  become  thickened 
near  the  anus  to  form  the  internal  sphincter  muscle,  as  will  be 
seen  when  the  bowel  is  opened.  The  numerous  arteries  are  derived 
from  three  sources— the  superior  hasmorrhoidal  artery,  from  the 
mferior  mesenteric,  which  bifurcates  on  reaching  the 'rectum,  its 
two  branches  running  to  within  three  inches  of  the  anus  ;  the 
middle  hemorrhoidal  from  the  internal  iUac  ;  and  the  inferior 
hsemorrhoidal  from  the  internal  pudic.  The  veins  terminate  above 
m  the  portal  system  and  below  in  the  internal  iliac  veins. 

The  intestine  being  opened  along  its  unattached  border,  the 
mucous  membrane  wiU  be  seen  to  be  smooth,  except  near  the  anus 
where  it  is  thrown  into  longitudinal  folds  by  the  sphincter.  Here 
also  it  fi-equently  happens  that  heemorrhoids  exist.  Three  or  four 
transverse  ridges  of  mucous  membrane  (valves  or  folds  of  Houston) 
will  be  found  from  three  to  six  inches  above  the  anus.  These  are 
effaceable  by  distension,  except  one  plication,  the  fold  of  Kohhcuisch 
which  IS  permanent  and  involves  the  circular  muscular  fibres  as 
well  as  the  mucous  membrane.  This  is  of  considerable  sur-ical 
importance,  as  it  projects  as  a  kind  of  ledge  from  the  right  side  of 
the  gut,  about  three  inches  above  the  anus,  and  might  be  perforated 
by  the  careless  introduction  of  a  bougie  or  rectal  tube. 

The  mucous  membrane  above  the  anus  f.or  half  or  three  quarters 
ot  an  inch  has  the  characters  of  skin,  and  is  separated  from  the  true 
mucous  structure  by  a  more  or  less  well  defined  line  (Vvr  i^o 
which  indicates  the  position  of  the  septum  tliat  origiually\.xisto( 
be  wec.i  the  blind  extremity  of  the  f.x^tal  gut  and  the  anal  dimple  i 
the  integument     Immediately  above  the  septum  the  re,.tal  w 
presents  a  number  of  little  pouches  [lacnna-  Liln.^rcs^-^^^ 
sharp  foreign  bodies  may  lodge  (i).  ^ 
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Tke  cavity  of  the  bowel  is  ampullated  between  the  fold  of 
Kobb-a4ci;  Ld  tbe  upper  margin  of  tbe  internal  ^P^-t.-^u^^ 
pposite  tbe  sphincter  tbe  wall  presents  a  numbe  oi 
^Li\nn^  called  the  r.ohnnnm  recti  of  Morgagni  (5).    ibe  line  01 
betel  th,  two  ,pH.ct„.  i»  indicate.!  by  a  W,,,.  (,1 
in  tbe  mucous  membrane  (Hilton). 

Fig.  IGt). 


end  of  rectum  (after  Luschka). 
7  Vnute  line  of  Hilton    at  juijc- 
tion  of  internal  and  external 
sphincters. 

8.  Intermxl  sphincter. 

9.  Cutaneous  zone  above  anal  aper 

10.  Tendinous  fibres  of  longitudinal 
niuscular  coat. 

12.  External  sphincter. 


Fig.  166.— Inner  surface  of  lower 

1  Bectal  portion  of  the  mucous 

membrane  with  lacunoe  semi- 
Uinares. 

2  Circular  muscular  fibres. 
3'  Demarcation  between  anal  antt 

■  rectal  portions  of  the  mucous 
membrane. 

4  6  Varicose  hemorrhoidal  vems. 

5  Anal  portion  of  mucous  membrane 

■  with  columns  of  Morgagm. 
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spoi/f/i„siim  in-dkro'  (21),  situated  between  them  ventrallv.  The 
latter  is  prolonged  in  front  to  form  the  y/rnw  j'^'i'is  (20),  while 
behind  it  terminates  in  the  dilated  part  called  the  hnlh  {18),  which 
IS  covered  by  the  bulbo-cavernosus  muscle  and  should  be  cleaned. 
Behind  the  bulb  is  the  slender  membranons  portion  (15)  of  the 
urethra,  and  the  jvostate  (13),  the  posterior  surface  of  which  is 
now  exposed  with  the  resicnkn  seminahs  (10),  vcsa  dcferentm,  and 
base  of  the  bladder.  On  each  side  of  the  membranou.s  portion  of 
the  urethi-a  may  be  found,  by  careful  dissection,  a  little  yellow 
body  of  the  size  of  a  pea,  Cuwjxr's  yland  (Fig.  168,  11),  the  duct  of 
which  opens  into  the  bulbous  portion  of  the  urethi^a.  By  turning 
the  preparation  over,  the  dorsal  aspect  of  the  penis  will  be  brought 
mto  view,  and  the  dorsal  vessels  and  nerves  will  be  seen.  The 
dorsal  vein  may  now  be  traced  to  its  junction  with  the  plexus  of 
veins  around  the  prostate  and  neck  of  the  bladder. 

The  Prostate  (Pig.  167,  14)  is  shaped  Hke  a  chestnut,  having 
the  small  end  or  apex  downwards  and  the  base  at  the  '  neck '  of  the 
bladder.    Its  weight  in  the  adult  is  about  six  drachms,  the  same  as 
that  of  the  testicle ;  its  length  from  base  to  apex  is  in  health 
from  lA  to  U  iach,  from  before  backwards  it  measm-es  about  an 
inch,  and  the  greatest  transverse  diameter  is  about  1|  inch  but 
these  measurements  nndergo  gi'eat  variation  in  old  persons,'  the 
subjects    of    'enlarged    prostate.'     The   prostate   presents  two 
indistinct  lateral  lobes,  the  division  between  which  is  marked  by 
a  slight  groove  on  the  posterior  surface,  and  an  occasional  projec- 
tion m  the  floor  of  the  lU'ethra  is  described  by  some  authors  ks  a 
third  or  middle  lobe,  but  is  the  result  of  morbid  changes  in  that 
portion  of  the  body  which  lies  above  the  prostatic  fissure  and  in 
Iront  of  the  ejaculatory  ducts.    The  lu-osiutic  fssur,'  (12)  is  a  little 
cielt  m  the  centi-e  of  the  posterior  aspect,  or  base,  which  transmits 
t^e  common  ejaculatory  ducts  and  sinus  pocularis.    The  sfruct„re 
ol  the  prostate  is  partly  glandular  and  partlv  musciUar.    A  ])ower- 
tul  sphincter  of  unstriped  muscle  is  formed  above  the  orifices  of 
the  ejaculat<jry  ducts,  and  serves  to  prevent  rertux  of  the  semen 
into  the  bladder  during  congress  ;  and  a  quantity  of  muscular  fibre 
in  tront  of  this  point,  partly  striped  (near  the  apex)  and  partly 
unstriped,  serves  to  expel  the  prostatic  .secretion  into  the  urethra 
iina  au  m  ejacidating  the  mixed  seminal  and  prostatic  fluids  The 
glandular  structui-e  is  situated  mainly  in  the  posterior  and  lateral 
portions  of  the  bo.ly,  below  the  openings  of  the  ejaculat,n-y  ducts 
and  con«i.stsof  branched  folbclcs,  which  secrete  a  kind  of^nucu  ' 

ZtZ  T"'!""'  '^''"-^tions.    The  relations  of  th^ 

prostate  have  been  given  on  ]).  ;J21. 
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•     T„o  ^V^o.  158  L')  are  described  on  p.  322. 
The  Vesiculee  Seminales      8;  .^j'' 'j^^,r,^i„g  at  the  base  of 
Eacb  vesicle  consists  of  a  convoluted  tube,  narrow  _  g        ^  _ 
the  prostate,  and  joining  the  correspon 


Fig.  167 


T    \r)ex  o£  the  bladder. 

6  EnS'i-ecto-vesical  povich. 

7.  Entrance  of  w^t^r  ^^^.^ 

8  Bectnm,  points  to  tlie  lowB 

•      of  the  meBO-reetum 

0.  Sy-PE'\^;::^^,,2  a.  the 
;iv«m  Betoii,  filled  with  loose 

irnd  of  vas  deferens  and  inner 
"nut  of  loft  vesicnla  semmahs, 


10. 


indicating  the  base  of  the  pros- 

11  Ante^ortrueligamentofbladder 
Prostatie  fissure^    Aho^e  th  « J^, 

13  P^X^pSoi  the  urethra. 

14.  Apex  of  the  prostate.  ^^^^^ 

15.  Membranous  pait  ot  lue 

Iv.bXus  part  of  the  urethra, 
lo  SeSum  pectiniforme. 
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cammoi,  rjaca/atori/  dnd,  which  will  be  afterwards  seen  opeuin-  into 
the  lu'ethra.  " 

The  Bladder  (Fig.  167j.-The  p,rito,ml  coat  of  the  bladder  has 
been  already  dissected  and  the  relations  of  the  viscus  have  been 
desci-ibed  (p,  320). 

The  muscular  coat  consists  of  three  layers,  external,  middle,  and 
internal. 

The  external  layer,  sometimes  known  as  the  detrusor  urime 
consists  chiefly  of  longitudinal  fibres  which  are  best  seen  on  the 
anterior  and  posterior  surfaces  of  the  yiscus.  Those  placed  in  frout 
pass  m  the  anteiior  true  ligaments,  and  are  attached  to  the  posterior 
surface  of  the  pubic  bones  and  symphysis  {vcs/co-pubic  musch).  The 
posterior  fibres  join  the  posterior  part  of  the  prostate. 

The  middle  layer  consists  of  plexiform  and  cii-cular  fibres,  which 
form  the  sphincter  vesicce  around  the  neck  of  the  bladder,  and  are 
closely  connected  with  the  prostatic  sphincter.  They  decussate  in 
their  distribution  over  the  greater  part  of  the  bladder 

The  udernal  layer  is  longitudinal  and  plexifoiin  :  it  is  continuous 
with  the  longitudinal  fibres  of  the  m-ethra,  and  is  joined  by  the 
fibres  of  the  ureters,  which  meet  in  the  middle  line  and  are  spread 
over  the  trigonum  (Ellis).  ^ 

Beneath  the  musctUar  coat  is  a  quantity  of  loose  submucous 
connective  tissue. 

[The  bladder  is  to  be  opened  along  its  anterior  inferior  wall  bv  a 
longituchnal  cut,  which  is  to  be  continued  with  a  s  r  mi  I  air  of 
tZThn^T^^        ''^^^'l  ^^■^^'^^  °f        prostate  a?nhe'wl  o?e 

Interior  of  Bladder  and  Urethra  (Kg.  168).-The  mucous 
membrane  of  the  bladder,  if  healthy,  will  b^e  pale  and  s  Ze  2 
phcated  throughout,  except  near  the  urethra,  at  the  trirouk 

oi  hces  of  the  two  ureters  above,  and  the  internal  urinary  meatus 
be  ow.    A  horizontal  x4dge  of  mucous  membrane  extend  \otwe 
he  two  ureters,  and  from  the  middle  of  this  runs  a  v  rtical  fold 
he  urula  vesica.,  as  far  as  the  internal  opening  of  the  u  tS^ 
a  probe  be  mtroduced  into  one  of  the  ureters  it  will  1 
veiT  obliquely  through  the  coats  of  thT^dde   Ind  c  n TleZ" 
hef^t  tWg,  the  wall  of  the  rectum  when  the'finge:  i^ 

The  Urethra  (Fig.  1«7)  is  about  six  and  a  half  inches  in  length 
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the  prostatic,  membranoua,  l""*™' ""^'^""f '  '  ;„  Hie  prostatic 
tube'  as  a  ,Me.  presents  par.  of 

t:tar si.:^::^  .ata,. 

part  of  tlie  entire  passage  _  ^ieroinK  the  prostate,  is  nearly 

Tte  rrostatic  portmn  (Fig-  168)  P^^^°^^|  He  than  the 

vertieal  rn  direction,  and  Ires  ^o^^^  '^-Hs  Jddle,  it  is  seen 
.ectal  surface  of  the  f^^^'"'  ""l^^'ll^^,,,  dir-ected  towards  the 
as  a  fissure,  shaped  hke  a  R  -  ^'^"^  Y"'  '^,,ter  long,  and  wider  in 
symphysis.    It  is  ahout  ifthe  iolrior  wall  is  an 

the  middle  than  ahove  and  below     A   the  p  ^.^^ 

erectile  ridge  called  the  ''^^  T^^^ZZ  hy  the  free 

abiding  the  ,ros.U.  .n.s.s  ^ 

extremities  of  the  ( 1  on  .e       i  montanum  will 

into  which  the  prostatic  ducts  open     On  he  v  ^^^^ 

be  found  the  orifice  of  the  smus  Pooulau^i^y 

dh-ected  backwards;  and  '^^ ^^\^^^Zll  sl.o..l^e  a^er^es 

common  ejaculatory  ducts.*  The  anteuoi  w 

of  numerous  simple  folUcles.  „i,„,.test  and  narrowest  division 

The  Membranous  portmn  (g)  is  «  «  ^7^^';;'  layers  of  the 

„f  the  urethra,  and  being  placed  betwee^  the  two  y_^^_ 

triangular  ligament  ^  ^tuT  floor,  the  foi^mer 

is  somewhat  longer  than       poste no  ^^^^^^^^  ^ 

measming  about  f  inch  ajid  the  lat  ei  J  ^.^^  the  cia-cular 

sphincter  of  circular  ^^^f  ^^^"^.^  ,f  ^^^^^^^^^^^  by  the  fibres  of 

fibres  of  the  bladder  and  proswue,  a 

mucous  membrane  is 

the  deep  transversus  permeei  muscle  ^^i^.d  of  a  red 

smooth,  and  presents  no  orifices ;  it  i.  ixeque  . 

(T,^    the  part  con-esponding  to  the  bulb 
The  Bulbous  r-rtwn  (13),        I  ^  no  Ime  of 

externally,  is   about  an  The  canal  is 

demarcation  between  'l^''t'to^Zi\^h-^o  minute  orifices  of 
dilated  at  this  spot,  and  obliquely  through  the 

the  ducts  of  L'owpor's  glands  (15),  wbicH  .,„,,„thors; 
*  The  position  o£  the  »inuB  Pocularis  i.  given  J^teHot'uxrSwev 

£  ::H.f;i^Sr  i^ulclSe        extent  of  the  ndge. 
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waU  of  the  m-ethra  for  some  distance.  The  bulb  xvill  be  seen  to 
be  continuous  with  the  corpus  spongiosuai,  ^^hich  stuTounds  the 

Fig.  168. 


!ini 


1. 

2. 


Tngonulu  ve-sicce. 
Opening  of  ureter. 
Uvula  vesioiB,  indicating  tin 
of  tlie  trigone. 
4   ^f^ntnil  wall  of  prostate  laid 
"P«"""g  of  sinus  poeularis.  x,u 
orifices  of  the  ejaculatory  duct.s 
He  one  on  either  side  of  this. 
^-  Veru  montanuni. 
7.  Mucous  membrane. 
»•  Prostatic  sinuH  and  openings  of 
prostatic  ducts. 


10. 

apex      1  I . 


01)0M. 

The 


Membraiious  portion  of  uretlu-a 
Crus  penis  (cut). 

Covvper's  gland  and  commence- 
mentof  itsduct. 
J  2.  Upper  surface  of  the  bulb. 
Id.  Commencement  of  bulbous  por- 

t'on  of  urethra.  ' 
14.  Section  of  crus  penis. 

''"^  °'  Cowper-B 
16.  Spongy  portion  of  the  urethra. 
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form  the  ylans  pe>ni>.  the  canal.  Its 

The  S'pomjy  l>ortwa  (i6)  ^^^^ ^^'^ .  ^4  ^^1^^^^ 

calibre  is  --e-^^^ V"  tT  fSu    he  ^^^^"^ 

it  expands  in  the  glans  penis  ^  Jo  ui       /  ^^^^^  dilatable 

becoming  contracted  at  ^-^^^   /  .pongy  portion  are 

portion  of  the  ^^'^^l^-f " the  ox-ifices  of  which  are 
irnnerous  mucous  foUic  es  or  follicles  are  situated  on 

directed  towards  the  meatus  a  lew  snmi  ^^^^^ 
the  upper  surface  of  the  urethra,  one  of  ^^^f^^^^^^^^^  made 

IticuLis,  is  caUed  the  l'^^^--^2oX^  Sre  directed, 
outwhentheurethr-a  xsoi^njlfiom^^^^^^  ^  Wth  bu 

portion.  ,  ^..^^^^  , .  ^he  lu-ethra  there  is  a  thui 

^  Beneath  the  mucous  -^^^^^^^^^  JJf,  a  tuuic  of  longiUidmal 
layer  of  erectile  tissue   and  ^^J^^^^,^  the  submucous  layer 
iiohmtary  —      ^^J  ""^^S^Z^  -th  hbrous  tissue^ 
of  the  bladder  muscle  (^1^^^)'^";  '"^^^^  uuw  be  seen  as  two  va^cidai 
The  corpora  Cavernosa  ^^^^ite  to  fonn  an  imperfect 

bodies  enclosed  in  f^^^^^^^^^  ^^'i-"^  ..^inij^'l^ 
median  septum  between  them,  know  appearance.  The 

^^ig.  167,  19,  l^ig-  169,  5)  ^.^•""^^^^.^^•^te  of  two  layers  of  fibre., 
Uic  sheath  or  t.nua  f  J^^^X  It  -  the  latt^"  that 
external  longitudmal  and  "^^J^^'^^.^ee  tm6ecu/«.  or  thread- 
forms  the  septum,  -f'^2ti^Zh\h^  vascular  tissue  of  the 
Ifte  processes  ^  f  J^f,^^^^^^^^  cavernosa,  by  then:  cruxa, 

i:^So!:::!n:::rhar  b^  .en  m  the  disseCon  of  the 

-rS^verse  section  of  the  ^  TZ 

the  reticulated  structure  of  the  coipoia  ca  ^^^^^^^^  ^^.^  1^ 

corpus  spongiosum  around  t^e  lueth  ^  .^^  ^^^^  ^^^^^^^  the 

a  dorsal  artery  (.)  and  nerve  3)  -  ,f  the  corpus 

upper  surface  of  the  corpora  c^^^^^^^^^^^  cavernosiuu. 

cwernosum  (4)  ^''^^'27  posterior  part  of  the  glan  , 

A  transverse  section  ^^^^f^^.  the  anterior  extrennties  o 

presents  a  different  aspect.  ^^^^^^  ,,eh  other,  sim-oinidecl 
the  coiTora  cavernosa,  now  ^^l'^^'^^  spongiosum,  the  whole 

L  the  coarse  erectile  tissue      ^he  coipus   p    g  ^^^^.^^^ 
llms  invested  by  the  mtegument  of  the  gl 
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m-ethra  in  the  prostate  has  the  fl  ^ovm  already  described,  in  the 
membranous  portion  it  is  steUate,  in  the  body  of  the  penis  it 
assumes  the  fonn  of  a  horizontal  fissure,  in  the'  glans  the  fissure 
is  vertical,  and  about  the  ueck  it  has  the -transitional  shape  of  an 
inverted  "p. 

The  Testicle  (Fig.  170)  has  already  been  seen  in  its  position  in 
the  scrotum,  and  its  structure  should  now  be  investigated  as  far  as 
possible. 

The  testis  consists  of  two  parts,  an  anterior  or  larger  portion,  the 


Fiff.  169. 


3  i 


Fig.  170. 


W//;  and  an  accessory  part,  the  t^pidnh/mis,  which  lies  on  the 
outer  side  of  the  posterior  border  of  the  body,  and  is  continuous 
below  with  the  riis  deferens  or  duct. 

The  testicle  has  three  tunics.    The  tmrica  vaginalis  (i)  is  a  serous 
covering  derived  originaUy  from  the  peritoneum,  and  may  be 
described  as  consisting  of  two  portions,  the  tmrica  vaginalis  propria 
which  IS  adherent  to  the  organ,  and  the  tunica  vaginalis  reflexa, 

Fig.  169.— Transverse  section  of  the  penis  (from  Wilson). 

1 .  Dorsal  vein. 

2.  Dorsal  artery. 

H.  Dorsal  nerve. 

■1.  Artery  of  corpus  cavernoHum. 

Fig.  170.— Transverse  section  of  the  te.sticle  (from  Wilson). 

I.  Cavity  of  tlie  tunica  vaginalis. 

2.  Tunica  albuginea. 

3.  Mediastinum    testis    giving  off 

numerous  septa.  The  cut  e.\- 
tremities  of  the  vessels  below 
the  figure  belong  to  tlie  rete 
testis ;  and  those  al)ove  to  tlie 
arteries  luul  veins  of  the  organ. 


5.  Septum  pectiniforme. 

6.  Urethra,   surrounrletl  by 

spongiosum. 


corpus 


4.  Tunica  vasculosa,  or  pia  nniter 

testis. 

5.  One  of  the  lobules,  consisting  of 

tlie  convolutions  of  the  tubuli 
seniiiiiferi,  and  terminatin^r  bv 

'^.«"igl^(luct,  the  vas  rectum. 
''•  Section  of  the  epididvmis. 
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Fig.  171. 


linino-  the  scrotal  sac.    The  tnnim  va;,hMls  pmn-m  myests  hoth 

^e  °o   the  hody  of  the  gland,  the  outer  side  of  the  muldle  and 

ntrlT  the  whoie  of  the  upper  portion  (globus  major)  of  tl^ 

epk  Svn      and  the  lower  half  mch  of  the  spennatrc  cord ^  It  x 

deeply  inflected  between  the  middle  of  the  eprdrdymis  and  hod,  of 
deeply  mneo  ^^^^.^^^  ^^^^^         ^^^^.^  ^^^^^^^^ 

a  deep  pouch,  known  as  the  difjUoJ  fosm 
by  which  the  external  aspect  of  the  gland 
may  be  recognised.   The  tunica  alhm,inea{z) 
is  a  strong  fibrous  capsule  enclosing  the 
body  of  the  testis,  and  sending  mto  it  from 
behind  a  vertical  process  called  the  medu,- 
strnum  (3)  or  corpus  Highmorianum.  Prom 
this,  secondary  processes  or  sepia  radiate  to 
the  inner  surface  of  the  tunica  albugmea 
and  separate  the  Mes  of  the  testicle.  Tne 
tunica  albuginea  is  inseparably  connected 
with  the  tunica  vaginalis  propria.  ihe 
tunica   vascnlosa  (4),   l^eneath  the  tumca 
albuginea,  is  a  delicate  membrane  contain- 
ino.  the  ramifications  of  the  blood-vessels, 
but  these  cannot  be   seen   except  when 

^^^&M3^i.nmsdi.jdedinto 

three  parts.     The  upper  extremity  1.  the 
1.^  I  ,/„Z,..  m«ior(7),  which  IS  divisible 

,to  a  number  of  ...  .^^^  -  ^T^^T^:^  ^ 

this  arises  the  vas  deferens  (10)   or  duct  ot  ^^^^^  ^^^^^^ 

close  to  its  point  of  origm  may  be  W  a  nr  ^^^^ 
of  variable  length,  extending  along  the  coici 
aherrans  (11).  ,,niniected  testis,  little  more  can  be 


Fi..  171.-Anato,.y  of  the  testis  (from  Wilson). 


1  1.  Tunica  allmgincii. 

2' 2.  Mediastinum  testis. 

J5,  IS.  Lobuli  testis  eou.l"'s''<l  "f 

Hcniinifefi. 
4,  4.  Vasa  recta. 

r,  "Rete  testis.  ,     .  , 

6.  Val  efferentia,  of  whi.h  s,x  only 


arc  represented  in  this  diagram. 
V  Coni  va'lcnlosi,  constitutn.g  the 

crlobns  major  epididymis. 
H  Bmlv  of  the  epididymis. 
<).  (llol)us  minor  epididymis, 
lb.  Vas  deferens. 
1 1 .  Vas  aberrans. 
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threads;  these  being  the  minute  seminal  tubes.  In  an  injected 
preparation  the  tubes  may  be  traced  as  follows  (Fig.  171) : 

Each  lobule  is  composed  of  convoluted  fuhuli  snnhiiferi  (3), 
which  anatomose  mth  one  another:  these  as  they  emerge  from 
the  lobules  become  sti-aight,  and  form  the  vasu  rerfa  (4),  about 
twenty  in  number.  Entering  the  mediastinum,  the  vasa  recta 
anastomose  to  form  the  rde  testis  (5),  from  which  arise  the  rasa 
efferentia  (6)  ;  and  these,  from  twelve  to  fifteen  in  number,  pierce 
the  tunica  albuginea  to  form  the  mi,i  vasciihsi  (7)  of  the  globus 
major  of  the  epididymis.  The  ducts  are  then  aU  coUected  into  one 
tube,  which  by  its  convolutions  forms  the  body  and  globus  minor 
of  the  epididymis,  and  ends  in  the  vas  deferens.  The  latter  enters 
the  abdomen  through  the  ingmnal  canal,  and  has  been  traced  to 
its  opening,  upon  the  margin  of  the  sinus  pocularis  of  the  prostate. 

Attached  to  the  top  of  the  testis,  immediately  in  front  of  the 
globus  major  of  the  epididymis,  may  generally  be  found  one  or 
two  little  vesicles  caUed  the  hydatids  of  Morr/agui,  the  remains  of 
Miiller's  duct ;  and  in  the  ceUular  tissue  of  the  cord,  immediately 
above  the  epidid^-mis  and  beneath  the  fimicular  tunica  vaginalis, 
IS  seen  a  small  white  branching  structure,  the  Orga7i  of  Giraldes, 
which  is  probably  part  of  the  remains  of  the  Wolffian  body  of  the 
foetus. 

Pelvic  Visceea  m  the  Female. 

[The  organs  removed  from  the  pelvis  are  to  be  laid  out  upon  the 
table  with  the  rectum  upwards  ;  this  is  to  be  cleaned,  and,  after  it 
Has  been  exammed,  is  to  be  dissected  from  the  uterus.] 

The  Rectum  (Fig.  174,  4)  corresponds  to  that  of  the  male  but 
IS  related  anteriorly  to  the  pouch  of  Douglass  and  vagina,  instead  of 
to  the  bladder  and  recto- vesical  pouch.  The  description  of  the 
rectum  will  be  found  at  page  333. 

[The  preparation  being  reversed,  the  bladder  and  urethra  are 
next  to  be  d'ssected  and  examined.  The  peritoneum  is  to  bo 
dissected  up  from  the  bladder  and  left  attached  to  the  uterus.] 

The  Bladder  (Fig.  174,  7)  is  wider  transversely  and  narrower  in 
Its  antero-posterior  diameter  than  in  the  male.  It  is  firmly 
attu..hed  behuHl  to  the  neck  of  the  uterus  and  to  the  front  wall  of 
he  vagma  ;  the  relation  to  the  vesicula,  seminales  and  vasa 
do  erontn.,  being  of  course  wanting.  The  ureters  turn  forwards  0^ 
e  ch  sKlo  of  the  upper  part  of  the  yagi„a,  to  gain  the  ba,se  of  the 
Walder,  running  „bl,qu..ly  for  a  short  di.stanco  in  the  ve.sico- 
vagn.al  septum,  then  forwards,  piercing  the  coats  of  the  vise  .  Jo 
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Fig.  172. 


open  by  two  orifices  about  an  inch  apart,  a.  in  the  The 
sStSe  of  the  Uadder  in  the  female  corresponds  to  that  of  the 

""t  ^n.Sra'?Fi:>-  174  2i)  of  the  female  is  a  simple  tube  about 

ancular  ligaments  and  deep  transversus 
perineei muscle  to  open  into  the  vestibule. 
AnatomicaUy  it  con-esponds  to  the  pros- 
tatic and  membranous  portions  of  the 
male  ui-ethra,  but  morphologicaUy  it  is 
said  to  represent  only  that  portion  of  the 
prostatic  urethra  which  lies  'above  the 
orifices  of  the  ejaculatory  ducts.    It  is 
capable  of  sufficient  dilatation  to  admit 
the  finger  for  exploration  o  the  gladder 
but  the  resistance  is  considerable  at  the 
external  meatus.    The  mucous  and  mus- 
cular coats  (ch'cular  and  longitudmal) 
resemble  those  of  the  membranous  urethra 
of  the  male,  and  the  upper  part  ot  the 
tube  is  invested  by  unstriped  muscular 
fibres  which  probably  correspond  to  those 
of  the  prostate  in  the  male. 

for  the  dissection  of  the  ovaiy,  wlucn     p  i' 
The  vagina  (Fig.  H^,  ^^^Xl^^  — 

pelvis  (p.  322)     I^-/3^3Vby  ~ 
enclosing  erectile  tissue,  and   ned  >  ^^^^^^  ^^^^^^^^ 

whea  the  tube  ^^^^^^^^  tho 

starting  from  lo^^g^^udma  ndgos,^  m^^^^^^  ^^^^^^      ^^^^^  3^  ^^^^ 
anterior  and  posterior  waUs     its  am  „,.^;i,,arv  condition  it 

long,  the  POBtorior  wall  an  .no^^^^^^^^^^^^^^^  H  -th  a 

forms  a  fissure,  shaped  m  cross  socti  ^^^^ 

long  transverse  and^hort_l^  ^ 

-^^^^  part  of  vag.na. 

„ ,  Anterior,  p,  Posterior  vaginal  w^U. 


Fig.  173. 
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backwards  in  a  slightly  curved  course  which  differs  according  to 
the  degree  of  distension  of  the  rectum.  The  lower  end  of  the  uterus 
will  be  felt  projecting  into  its  cavity,  but  the  point  of  reflection  of 
the  mucous  membrane  on  to  the  os  uteri  {funux),  is  much  higher 
behind  than  in  fi-ont,  and  hence  the  greater  length  of  the  posterior 
wall,  which  lies  in  contact  with  both  lips  of  the  os.  At  its  lower 
end  are  the  remains  of  the  htjmen  (carimcuJa  my rfi formes),  and 
below  these  may  be  seen  the  orifices  of  the  two  smaU  <j/ands  of 
Barthohi,,  above  two  folds  of  vvilvar  mucous  membrane  called  the 
m/mp/ut. 

The  Uterus  (Fig.  175,  i)  is  more  or  less  pyriform  in  shape,  the 
upper  part  or  body  being  broad  and  somewhat  flattened  from  before 
backwards,  and  larger  above  than  below;  the  lower  part  or  cervix 
beuig  cylindrical.    It  opens  below  into  the  vagina. 

[The  anterior  wall  is  to  be  divided  verticaUy  with  scissors,  and 
tJie  cut  prolonged  on  each  side  towards  the  Fallopian  tube.] 

The  direction  of  the  long  axis  of  the  uterus  is  doubtful,  but  in 
all  probability  it  varies  considerably  with  the  changing  conditions 
ot  the  bladder  and  intestines.  Under  orcHnary  cii-cumstances  its 
summit  never  rises  above  the  plane  of  the  pelvic  inlet. 

It  IS  about  three  inches  long,  and  its  maximum  transverse  and 
antero-posterior  diameters  are  two  inches  and  one  inch  respectively. 
Its  antenor  surface  is  flattened,  and  is  covered  with  peritoneum  as 
far  as  the  j unction  of  body  and  cervix;  its  posterior  surface  is 
•convex^ju^^  by  peritoneum  over  its  whole  length  as  far 

Fig.  173.-Side  view  of  the  female  pelvis  (from  Savage^^EWl^vic  Oi-crans) 

R  ^'""'''^  '^-^^  II"^"  ^^-tenes. 

L.  Romid  ligament.  t'  vtlT.t?''\'^^'''" 

U.  Uteru.s.  rr'  ^"^'V^^;^ '"fer.oi-. 

O.  Ovary.  J^""'^'  . 

V.  Vagina.  I  "^<=  vems. 

cj   «„„,.„■!■  1      ■,      .  °-  ii'Xtenial  Iliac  ve  n 

S.  Sac.0.  ,ac  .ynchondros..  9.  Internal  Iliac  artery  (cut). 

T  17  11     ■     i  ,  ^'J-  <Tlutea  vein. 

-I-  i^allopian  tube.  11  ti:„  i„  1 

P  p„k;„         1     •  i'lo-lunibar  vein, 

■t^.  Fubic  symphysis.  19  T.,fa,..i  ,  . 

a.Pj.i^rmi/mLcle(cat).  ^  S  '.^r' 

d  niitnr^f.;.  •  V  Obturator  ve  n. 

u-  UDturator  mternus.  l<!  t?„:  ,    i  ■  ■ 

e.  Psoas  magnus.  7  f.P'Kl^^t'-'^.vein. 

f.  Linea  alb!.  j^'  U^'^."""  ^'«'.»«- 

g.g.  Ureters.  n  X'^''"'"'''"'"'"'''  ^■"■"s. 

h.  Obturator  nerve.  ,ln       n''"";  T'"*^- 

Internal  abdominal  ring.  21  V      ?  "iT'^'- 

1-  Abdominal  aorta.  on         '  ^"■"""<"iKament. 

a.  Inferior  mesenteric  artery  I'allopian  veins. 
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Fie.  174. 


Fig.  174.-Sectioii  of  female  pelviB  (after  Henle). 

14.  Vagina 


2.  Uterus  (tlie  recto-vag.nal  poucl. 

beliind  this  is  too  shallow). 

3.  Peritoneum. 

4.  Bectum. 

5.  Vesical  wall. 
().  Coccyx. 

7.  Cavity  of  bladder. 

8.  Becto'-coccygeal  muscle. 

9.  Prevesical  tat. 

10.  Posterior  lip  of  os  uteri. 

11.  Dorsal  vein. 

12.  Anterior  lip  of  os  uteri. 

13.  Clitoris. 


15.  Deep  transversus  pennfei. 

16.  External  sphincter  am. 

17.  Labium  majus. 

18.  Internal  sphincter  aui. 

19.  Unstriped  muscular  hbre. 

20.  Anus. 

21.  Urethra. 

22.  Internal  siihincter  am. 

23.  Labium  minus. 

2-1  Part  of  extcnnvl  sphmct«r. 
25.  Unstriped  muscular  fibre. 
2(1.  Vessels. 
27.  Vaginal  orifice. 


THE  UTERUS. 
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as  the  attachment  of  the  vagina.  Its  narrow  lateral  borders  give 
attachment  to  the  broad  and  utero-sacral  ligaments,  and  from  its 
superior  angles  run  the  oviducts,  the  ligaments  of  the  ovary,  and 
the  round  ligaments.  The  cervical  portion  msij  be  divided  into 
three  zones,  an  upper,  supravaginal;  a  middle,  corresponding  to 
the  area  of  vaginal  attachment  (which  is  liigher  posteriorly) ;  and 
a  lower  intravaginal  segment,  the  oa  uteri.  The  relative  dimen- 
sions of  body  and  neck  differ  at  different  periods  of  life.  In  the 
child  the  cervLx  is  the  longer,  in  the  virgin  the  two  parts  are  about 


equal,  but  after  partmition  the  body  is  left  nearly  twice  as  lono>  as 
the  cervix.  ' 

The  caMy  of  the  body  is  triangular  in  shape,  with  the  .-ipex 
downwards  at  the  os  internum,  and  the  extremities  of  the  base 
corresponding  to  the  orifices  of  the  oviducts  or  Fallopian  tubes, 
it  IS  Imed  by  a  smooth  mucous  membrane,  on  the  surface  of  which 
open  numerous  tubular  glands,  and  it  has  ciliated  epithelium 

The  nn^y^fh,  rerrir.  is  fusifonn.    It  opens  into  the  cavity  of 
the  body  by  the  o.  internnm,  and  into  the  vagina  by  the  os  externum. 
immediately  within  the  os  uteri,  on  the  posterior  aspect  of  the 


Fis.  IT.'i.-Di.gram  of  Uterus  with  its  appendages  viewed  from  tlie  front  (from 

Wilson).  ^ 

1.  Body  of  the  uterus. 


2.  Fundus. 

3.  Cei"vix. 

4.  Os  uteri. 

5.  Viiginn. 

<>,  (>.  Broad  li^'aiiiHiit,  of  th<;  uterus 
(  onvoxityof  tlio  broad  ligament 
formed  bv  the  ovary. 
«,  H.  Hound  hVaincMts  of  tlKMitcrus 

•'.  I'alloiimii  tubes, 
10,  10.  Pii.il.riatfd  cxtrciiiiticK  of  the 


11 


Fallopian  tubes;  on  the  riglit 
side  the  mouth  of  the  tube  is 
turned  forwards  in  order  to 
show  its  ostium  iiMontinale 
Ovary. 

12.  Utero-ovariau  ligament. 

13.  inbo-ovarian  ligament. 

M.  Tcritoiu.um  of  anterior  surface  of 
uterus,  continuous  with  the 
'interior  layer  of  the  broad  li-n.,. 
nuMit.  " 


348  PELVIC  VISCERA  OF  FEMALE. 

cervix,  is  seen  a  vertical  ridge  with  oblique  ridges  i^diating  from 
it  Sucing  the  appearance  known  as  the  arhor  vHa.nt..rm  X 
X^pp/arancen.  the  mucous  -^^^^^^"^ 
of  the  cervix  has  beezi  necessarily  destroyed  by  the  mcision.  Ihese 
:naXrcorrespond  to  muscular  fascic.^i,  and  arc  hence  of  a 
different  nature  from  those  in  the  vagma^ 

The  idcro-sacral  liqaments  are  two  flat  bands  ol  smoutu  _ 
lib^e^^    h  run  from  the  sides  of  the  uterus  backwards  m  the 

and  cervix.  ^  .t.    ■  j-„,.,-,ni  {\\nr  enters  the  root 

The  uterine  artery \>r.uol.  oit^e  .n^e.n^^^^^^ 

of  the  broad  ligament  to  reach  '^l^^^^n^ ^l^^^^ ^  terpentine 
crossing  in  front  ^^^V^^^^  Ranches  to  both  walls 
coru-se  along  the  side  of  the  uteius  giy  ^ 

and  to  the  upper  part  of  f  artet-ies.  The 

.terns  it  anastomoses  with  '^^.^^^^^^^^^^^^^^^  iu  the 

uterine  veins  form  a  plexus  with  "^"^  ot^  "i^  ^^.^^^  the  internal 
iaternal  iliac  veins.    The  ^^^^''^'1^^^^^^^^  and  below 

iliac  and  vesical,  anastomosing  above  with  the 

with  vestibular  twigs  of  the       ^^^.^^^^^  the  h^Tugastric  plexus 
The  nerves  of  the  uterus  are  ^enved  fiom  the  li.^l  o 

::tnr:he  oSaif  and  beW  that  the  nerves  enlarge  during 

^Slopian  Tubes  (Eig.  -■^^^ut"^"^ 
of  the  broad  ligament,  one  ^^^^^^J^^  inches  long, 
of  which  they  ai.  attached  ^.^f  ^.dually  expands  t. 

and  of  very  small  ^^^^^"^  trumpet- shaped  expansion 
form  an  ampulla  and  teimmates  in  i         fimbrio-).  which 

tonished  with  a  number  of  *L  direction  of 

vadiate  from  the  external  oponmgs  oi^^-^^' 
the  Fallopian  Tube  is  at  fir.st  o-^wards  dl  the^    e  . 
walls  of  the  pelvis;  tl^ey  then  turnjw   d  "^^^^  ^.^^ 
then  backwards  above  them    ^  ;f  >  J         ,,,ect  of  those 
fimbriated  ends  are  m  contact  with  tuo  P 
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bodies.  One  of  the  fimbrintj  {Jimbriu  ovurka  or  tubo-uvarian  liga- 
inent,  13)  is  attached  to  the  ovary,  and  serves  to  direct  the  ostium  in 
gi-asping  the  ovum  as  it  emerges  fi-om  that  organ.  The  tube  is 
muscular  in  structui-e,  and  is  lined  by  a  longitudinally  pHcated 
mucous  membrane  with  ciliated  epithelium.  Its  external  orifice 
{ostium  ahduinvia/e)  opens  into  the  peritoneal  cavity. 

The  Round  Ligament  (Fig.  175,  8)  placed  in  the  anterior  part 
of  the  broad  ligament  is  composed  of  un striped  muscular  fibre 
and  areolar  tissue,  and  is  covered  by  peritoneum.  It  extends  from 
the  angle  of  the  uterus  to  the  inguinal  canal,  through  which  it  passes 
to  become  lost  in  the  fat  of  the  labium.  In  the  child,  and  occa- 
sionally in  the  adult,  it  is  accompanied  for  a  short  distance  into  the 
inguinal  canal  by  a  funicular  process  of  peritoneum  called  the 
canal  of  Nuck. 

It  is  supplied  by  a  small  artery  which  anastomoses  at  the  superior 
angle  of  the  uterus  with  the  ovarian  and  uterine.  Its  lymphatics 
open  into  the  inguinal  glands. 

The  Ovary  (Fig.  175,  11)  is  an  almond-shaped  body  jorojecting 
from  the  posterior  part  of  the  broad  ligament,  and  attached  to  the 
superior  angle  of  the  uterus  by  a  muscular  band,  the  atero-omrmn 
Injamtnt  (12),  and  by  its  opposite  extremity^  to  the  fimhriu  ovuriru 
of  the  Fallopian  tube.  It  rests  in  a  shallow  peritoneal  sulcus 
[Jbssu  ovariai)  at  the  side  of  the  true  pelvis,  between  the  internal 
iliac  artery  and  vein,  a  little  below  a  point  midway  between  the 
anterior  superior  iliac  spine  and  the  median  line,  it  presents  for 
description  a  free  and  an  attached  border;  two  extremities,  the 
uterine  and  tubal ;  and  two  surfaces.  Its  true  position  is  doubtful. 
It  is  generaUy  represented  as  lying  horizontaUy  with  its  surfaces 
looking  upwards  and  downwards,  and  its  extremities  pointing 
inwards  and  outwards,  but  there  is  reason  to  believe  that  its  long 
axis  is  vertical,  the  surfaces  looking  inwards  and  outwards 
(SjTningtou). 

It  IS  composed  of  a  fibro-muscular  stroma  condensed  peripherally 
into  a  cortex  {tuniai  albiujiufn),  which  is  covered  with  epithelium, 
and  contains  innumerable  vrisucs  or  Graafian,  msides.  From  time 
to  time  certain  of  these  ovisacs  enlarge,  approach  the  surface  and 
burst,  cUscharging  each  an  ovum,  which  is  received  by  the  mouth 
of  the  oviduct  and  conveyed  to  the  uterus.  This  process  causes  u 
scarring  of  the  originaUy  smooth  tunica  albuginea,  and  certain 
changes  in  the  ruptured  ovisac  which  lead  to  the  fonnation  of  'i 
yellowish  mass  caUed  the  mrpus  lutmm.  Should  impreguation 
occur,  the  increased  determination  of  blood  to  the  ovary  gives  a 
much  larger  development  to  the  corpus  luteuni  than  under  ordinaiT 
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Circumstances,  and  hence  we  hear  of  a  "corpus  luteum  of  preg- 
nancy "  in  medico-legal  investigations.  +„„^;„„ 
S  broad  luja^reJs  are  duplications  of  Pftonemn  extending 
fi-om  the  lateral  borders  of  the  uterus  to  the  sides  of  theti-ue  pelvis, 
^iTptsent  each  an  anterior  and  a  posterior  sui-face  a  sniooth  or 
Tee  Wer  an  internal  or  uterine  border,  an  external  or  obturator 
boi^l  c^^^^ac^  to  the  obturator  fascia,  and  an  inferior  border  or 
W  attached  to  the  levator  ani.  Between  the  two  lamin«.  are  the 
base,  attacnea  TO  I  oviduct  at  the  superior  border, 

followmg  structures      (1)   -lae  oviaui^u  u.o  „„ct<.rior 
9rThe  ovaiT  and  its  Hgament,  projecting  fi'om  the  posterior 
^M^e  73?The  round  ligament,  projecting  from  the  antenor 
surface.     3    ihe  paroophoron,  or  organ  of  Eoseu- 

itamenS  (6)  Connective  tissue  continuous  with  the  sub- 
ligaments).       oj  ^^.^^         fumcular  vessels, 

peritoneal  tissue.    (7)  iue  ,  utei-me 

all  meeting  at  the  superior  angle  of  the  utems. 
and  ovarian  nerves. 

Ligaments  of  the  Pelvis. 

Se'IJat        spSial  l^ent..  the  saco-lumW  and  .ho- 

ia  attached  to  the  ti-ansvei-se  process  ot  the  .>st  l»mo«. 
■lira„d  the  npl«.  »;;?~  ho.^.t* 

The  ,7i«-(».«i"r  '>!/'"»'"'     "  ,  fte  Inst  hrnibar  verlebm, 

torn  the  tip  of  the  transve.-se  P^"™-;' articulation, 
to  the  crest  of  the  ,h„m  close  above  th  sacio 

st„„g  'ligamentous  bands,  '^J^^^^^^^^^^^  posterio 

^^c^^rr SrVste*..  .o^aaiua.  Th 
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oblique  sacro-i/iac  iiganwiit  (3)  is  merely  a  suijerficial  portion  of  the 
posterior  ligament,  which  reaches  from  the  posterior  superior  spine 
of  the  iUiim  to  the  thiitl  lateral  tubercle  ou  the  sacrum. 

"When  the  ilium  and  sacrum  are  separated  after  the  dissection  of 
the  other  Hgameats  of  the  pelvis,  a  distinct  layer  of  cartilage  will 
he  found  between  the  two  bones,  with  occasionally  an  intervening 
space.  The  joint  belongs  to  the  "  amphiarthroses,"  and  is  only 
susceptible  of  very  slight  motion  except  under  cei'tain  pathological 
conditions. 

Saero-sciatic  Ligaments  (Fig.  177).— These  ligaments  have 
been  partially  exposed  in  the  dissection  of  the  gluteal  region. 

Fig.  176. 


ni.^  Grmtsucro-8ckdiclujament{z)  is  broad  at  its  upper  attach- 
ment to  the  posterior  inferior  sjiine  of  the  ilium  and  to  the  sides  of 
the  sacrum  and  coccyx,  and  after  narrowing  con.siderably  expands 
agam  to  become  attached  to  the  inner  and  back  part  of  the 
tuberosity  of  the  ischium.  A  portion  of  tliis  ligament,  by  its 
alci  orm  prolongation  to  the  ramus  of  the  ischium,  has  been  seen 
to  piotect  the  pudic  vessels  and  nerve  :  its  ischial  extremitv  is 
contmuous  with  the  tendons  of  the  biceps  and  semi-tendinosus  m.l 
IS  occasionally  separated  from  the  tuberosity  by  a  bursa. 

Fig.  176.— LigamentH  of  the  pelviH  (from  Sappey). 

1-  Lowei-  part  of  anterior  coniiuon  44   Anto,.,„,.  .  •,• 

^^.ligamentof  vertebnH.  ^' ^»  e nor  Hacro-.luic  hganicM.t. 

2.  Iho-lunibar  ligament  r1'  «     „     "'^''''"-s^^'atic  ligament. 

i-  Sacro-vertebral  liganient.  7        ?"  "'^"-."-"c-'^tio  ligament. 

"  ^-  Fibro-cartilage  of  symphysis. 
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The  Small  sacro-sckUic  ligament  (4,  S)  i«  a  sti'ong  triangular  band 
attached  by  its  base  to  the  side  of  the  saci-um  and  coccyx  close  to 
b^  n  f  ont  of,  the  great  ligament,  and  by  its  apex  to  the  spme  ot 
^he  ih  2    it  senarates  the  greater  from  the  lesser  sacro-sciatic 
foramtTnd  is.cWy  incorporated  anteriorly  wrth  the  coccygen. 

""Suculation  of  the   Sacrum  and   Coccyx.-The  anUrior 

surface  of  the  sacriun  to  the  front  of  the  coccyx. 

'K^vosUrior  sacro^coccygeca  ligament  is  attached  to  the  lowei 


1        1   .-nrl  riassps  alou";  the  whole  length  of 
opening  of  the  sacral  canal,  and  passes  aiou^ 

the  posterior  surface  of  the  coccyx.  between  the  sacrum 

obturator  foramen  ^T^J'^^^^^^^  and  nerve.  It  give, 
left  for  the  passage  of  the  obtmatoi^^^^^^^^  ^  

Fig.  m.-PoBtenorhgament.o  there  The  s.uue  fully  exposed  by  ren^oval 

1  Posterior  sacro-iluic  ligameiu.  •         ^^^^  ^^.^^^^  ligament. 

2.  Great  sacro-sciatic  ligament.  Capsule  ot  hiv-joint. 

a  Oblique  saoro-iliac  ligament.  sacro  -  coccygeal  lig.> 

4.  Small  sacro-sciatic  ligament.  ■  ^^^^^^^ 
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SYMPHYSIS  PUBIS.  3.53 

origin  to  the  fibres  of  the  obturator  externus  and  internus  muscles 
by  its  outer  and  inner  Siu-faces. 

Symphysis  Pubis.-The  two  pubic  bones  are  united  by  an 
mter-articular  fibro-cartilage  and  four  Hgaments.  The  anienor 
puhc  lujamerd  passes  in  front  of  the  two  bones,  the  superficial  fibres 
mterlacmg  obHquely,  and  the  deeper  ones  rimning  transversely 

The  posterior  pubic  liyament  consists  merely  of  a  few  scattered 
fibres. 

The  superior  puhic  Ikjamevt  connects  the  pubic  crests 

The  suh-puhic  ligame^it  is  a  strong  baud  passing  from  one  pubic 

bone  to  the  other,  and  arching  beneath  the  symphysis.    It  is  closely 

related  to  the  dorsal  vem  of  the  penis. 

[To  see  the  arrangement  of  the  inter-articular  cartilao'es  a 

'^:^t,'r^:iT-^'^.:if^  -^-^^ — ^^^^^ 

The  inter-articular  fibro-cartihuje  intervenes  between  the  roughly- 
grooved  svxrface  of  each  pubic  bone,  and  is  sometimes  divided  inl 
two  lameihe  by  a  small  cavity  containing  fluid.  This  joint  also  is 
an  example  of  amphiarthrosis. 
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TABLE  Vm.-ARTERIES  OF  ABDOMEN  AND  PELVIS. 


o.  Branches  to 
digestive 
viscera 
(single). 


•lor. 


Branches  to 
non-digestive 
iscera  (paired) 


Pai-ietal 
branches 


AuDOJlIN.iL  AoBT.i. 

Ca^Uac  axis,  ames  opposite  upper  border  of  1st  lumbar  vertebra 
I  Ui/sophageal. 
Gastric  .  i  Coronary. 

I  Cardiac. 

(Pyloric. 
Gastro-duodenalia  \  ^"■stro-epiploica  dextra. 
Left  hepatic.  ^'"^creatico-duodenalis  super: 

Right  hepatic— Branch  :  cystic. 
/  PancreaticEB  parvte  et  magna 
Siilenic  .  \  f,^^^^''^^  vasa  brevia. 

Cxastro-epiiiloica  sinistra. 
V  Splenic. 

^rSlXSiSh^  "^'''^ 

Pancreatico-diLodenalis  inferior. 
Vasa  intestini  tenuis. 
Branches  to  large  intestine  : 
Ileo-colic. 
Colica  dextra. 

»Colica  media, 
'"^'c^jir:::^;::  """''^  --^^bra. 
Sigmoidece. 
,  r,     ^'^P'^™r  hcemorrhoidal 

Antenor  divisiun  to  abdominal  walls 
Posterior  |  Mmcular  branch  to  erector  sDinsP 

Ramus  caualis  posterior 
Sacra  media  (saSuoTa)  ^P'^^''^' 

"""^d^Serf  ^-^^  '°  1-^'—.  -b-peritoneal  tissue, 

^  Sujjerior  vesical. 
Inferior  vesical— Branch  :  deferential 

Sciatic. 

Liternal  puclic.     Branches:  „„,scu 
ar,  vesical,  inferior  ha3mor,Cida  " 
transverse  anterior  and  posterior 

^,.aH^;^ofX™— ■  '"■'^ 
iho-lumbar. 
Lateral  sacral. 

JUtcrnal  Iliac.    Becomeitmonu'll!f ''''1>'"^''  ^•"'^^  hnu.<.ho^. 
l^':i>rpigastric.    Bnu,ctT  puS  "^.^d^r "^^ 
Deep  circumflex  iliac.  deferential. 


Terminal. 


A.  Internal  iliac, 

anterior  trunk 


posterior  trunk. 


AA  2 


NERVES  OF  ABDOMEN. 
The  Veins  correspond  to  the  arteries,  but  the  visceral  veins  from  the 

-;^:;i;::s::£so.^ichopen^^^ 

usuaUyieceivesmemie  superior  mesentenc. 

to  the  branches  o  the  . ph.n.^^^^^^^^  ^^^^^^^^^ 

Itfer  veL  cava,  except  the  le.  spe.^at.  ve.n, 
which  usually  ends  in  the  left  renal. 
TABLE  IX.-THE  SPINAL  NEBVES  IN  THE  ABDOMEN  AND  PELVIS. 

LUMBAB  Nebves  :  Internal     Muscular  to  erector  spinse. 

Posterior  iranckes..  \  External.    M—^^^^^  ,  K 

,       ,  J      ;.om  i2th  thmlcic,  foxnn  lunrbar^ plexus,  and  give 
^,.rior.rancnes  ..  ^^^^^^^TSS^' 

(12  T.  1  L.)  Ilio-  \     rectus  and  pyramidalis.  ,  __„ijes 

'r"o"  t'  \'  Vxternal  cutaneous  (see  lower  extremity), 
io  ^\.\l    Jinor  craraZ  (see  lower  extremity). 
(2, 3  &  4 L.)  An^er^^      Muscular  to  iliacus  . 

pelvl  1  Ai-terial  to  external  iliac. 

SACB.M-  NEBVES  (^^e  lower  extx^e^ty)^^  cutaneous. 

Posterior  6ranc;««.    Museum  ^^^.^  j^^.^^  ^^,,^1  plexus. 

Anterior  orancncs.  ,  ,q^ 

S,naU  s'^'^/^f .  ,^f,^,.ttimes  from  small  sciatic)  5  L.  1  &  2  S. 
y  Jcra/.,  ioinmg  sympat^^^^^    ^  ^  ^ 

Muscular  to  ■{  Levator  am  (i  S.). 

I  Coccygeus  (4  S.). 

I  External  spl^'"'-^'''^^  |y 

h^vJii^dJ.^     •.a.o-cavernosus,  bulbo-cavemosus, 
p    ■      J  ""amltuperLill  transversu 
^f^,  \  [  C^ueoL  to.— ^  .  ,rin.i. 

[  Dorsal  nerve  of  penis  j  Cutaneous  to  skm  of  perns. 


PART  IV. 


DISSECTION  OF  THE  HEAD  AND  NECK. 

[The  Student  is  requested  to  read  tlw  'Introduction'  he  fore  commend  nq 
the  dissection,  unless  he  has  done  so  on  a premous'occasion.'] 

Before  beginning  the  dissection   the  student  should  make 
himself  fully  acquainted  with  the  external  configuration  of  the 
part,  and  the  relation  of  surface-markings  to  deeper  structiu-es 
Various  portions  of  the  cranium  can  be  recognised  throu-h  the 
integmnents,  and  should  be  noted,  as  they  may  be  used  later  in 
cerebral  localisation.    They  are  the  [ilahella  or  nasal  eminence  the 
breyina,  the  lambda,  and  the  external  occipital  protuberance  or  fnion 
m  the  middle  line;  and  the  external  aiujular  process,  the  frontal 
eminence    the  zygomatic  arch,  the  parietal  eininenre,  the  mastoid 
process,  the  temporal  ridc/e,  and  the  sicperior  curved  line  on  either  side 
ihe  superficial  appearances  on  the  face  will  be  described  more 
particularly  imder  that  head,  and  reference  may  be  made  to  the 
section  now,  if  tune  allows. 

In  the  neck,  the  median  line  is  the  boundaiy  of  the  dissection, 
and  presents  the  followmg  prominences  and  depressions,  fi^oni 
above  downwards.  The  sjanphysis  of  the  lower  jaw ;  a  depression 
corresponcbngto  the  interval  between  the  anterior  beUies  of  the 
two  digastric  muscles ;  the  projection  of  the   hyoid  bone,  the 

!Xz:::r-f '^'^^  ?^ ''''      ^i--*  ^o--- 

to    he  th       l!      i"  d«P^'«««i""  corresponding 

hv  ifd  (obliterated  by  the  ascent  of  th^ 

S  le  hv     r  <i';gl-tition) :  the  prominent;...,..  Adami 

he  thyroid  cartilage;  the  well-defined  pit  corresponding  to  the 

thvl   f ;  1  '"''y  occasionally  be  felt  the  isthmus  of  the 

thyroid  body,  and  even  the  trachea  above  and  below  i   b  n  f. 
Bub.ject,  and,  lastly,  the  supra-sternal  fossa.    On  eacTside  "  t^'' 
S^tC:S^:oV     '  ^'^'^  ^'^eTf 

The  clavicle  and  sternum  and  the  sterno-clavicular  joints  bound 
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the  dissection  below,  and  across  the  side  of  the  neck  the  proimnence 
of  the  stemo-mastoid  marks  the  division  into  anterior  and  posterior 
triangles;  in  an  injected  body  the  carotid  artery  may  be  felt  near 
the  middle  of  the  anterior  border  of  this  muscle.  The  exteraal 
jugular  vein,  if  fuU  of  blood,  will  probably  be  seen  crossmg  the 
sterno-mastoid  obliquely. 

After  the  dissection  of  the  neck  is  commenced,  and  sometimes 
before  in  thin  subjects,  two  important  bony  landmarks  may  be 
distino-uished,  the  prominent  transverse  process  of  the  atlas  below 
the  mastoid  process,  and  the  anterior  tubercle  of  the  transverse 
process  of  the  6th  cervical  vertebra  {carotul  tuherch  of  Chassaignac) 
nearly  opposite  the  lower  border  of  the  cricoid  cartilage. 

It  will  be  found  to  be  impossible  to  dissect  both  sides  of  the  head 

and  neck  simultaneously,  and  the  students  should  therefore  arrange 

to  work  together,  and  to  take  turns  at  dissecting  and  reading. 
The  dissection  of  both  sides  of  the  scalp  should  be  completed  on 

the  first  day,  in  order  that  the  brain  may  be  removed  on  the  second 

morniag^ 

The  ScAiiP. 

TThe  head  being  shaved  and  raised  on  a  block,  one  incision  is  to 
be  carried  from  the  root  of  the  nose  to  the  occiput,  and  another  at 
rieht  an-les  to  it  from  the  front  of  the  ear  across  the  head  to  the 
J?iie\ron^mg  Ant  on  the  opposite  side  and  the  flaps  thus  marked 
out  are  to  be  dissected,  begmnmg  at  the  top  of  the  head  toeat 
care  must  be  taken  to  remove  only  the  s^^^/'^^^'l,"^^,^. 
taneous  tissues,  which  are  very  thm  ;  the  best  giudes  aie  the  loote 
o?"he  hair,  which  should  be  exposed  on  the  -"d-  -^^^  j/^.J: 
Amis     The  flaps  having  been  turned  down  to  the  level  ot  tne  oiovv 
fn?  ;nt  a^d  tie  occipftal  protuberance  behind,  the  te^^^^ 
if  he  choose,  attempt  to  deflne  the  small  muscles  f  the  externa 
ear,  which  are  seldom  well-developed    A  portion  of  the  scalp  ma. 
be  excised  and  its  structure  examined.] 

The  Scalp  consists  of  many  structui-es.  In  the  portion  covermg 
the  vertex  these  are  as  follows,  from  without  mwards  1.  Ep>- 
^e:jrcovering  the  papilla,  prolonged  into  the 
continuous  with  the  linings  of  the  ^^^^^^^^^^^^Zs 
ducts.  2.  Cntis  vera,  containing  sebaceous  folhcle.  and  a  »rd>,.^ 
,Uon.n  muscles.     =3.  ra..iaa„s  insisting  of 

lobules  of  fat  arranged  side  by  side,  with  their  long  axes  at  ug 
angles  to  the  surLe.    The  hair  bulbs  and  sudonparoiis  cod> 
bf  in  the  upper  part  of  this  layer,  and  the  temporal  and  other 
vessels  in  the\ower.    4.  E.^rr.nial  "P'^''-r'r  J^^^^ 
occipito-froutalis-covering  the  vortex  -"\P-«^«"g^f !    It  i 
the  temporal  fascia  and  zygoma  to  be  lost  upon  the  face.  It 
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connected  with  the  deep  surface  of  the  skin  by  fibrous  processes, 
which  i)ass  between  the  fat  lobules  of  the  panniculus  adiposus. 

The  scalp  so  constituted  is  connected  with  the  pericranium  by  a 
loose  connective  tissue,  with  large  intercommunicating  spaces. 
In  the  frniital  and  occipital  regitias  the  epicranial  aponeurosis  is 
partially  replaced  by  the  muscular  fibres  of  the  occipito-frontalis  ; 
and  in  the  temporal  region  the  aponeurosis  gives  attachment  to  the 
anterior  and  superior  amicular  muscles. 

The  Muscles  of  the  Pinna  (Fig.  178)  are  the  AUollens  aurem 
(5)  (superior),  the  Attraliena  aurem  (i)  (anterior),  and  the  Retrahens 
aurem  (9)  (posterior).  The  names  sufficiently  indicate  their 
positions,  and  they  are  all  inserted  into  the  pinna,  the  anterior 
arisiiuj  ivova.  the  anterior  part  of  the  aponeurosis  of  the  occipito- 
fi-ontalis,  and  being  inserted  into  the  helix  ;  the  superior  also  from 
the  middle  part  of  the  same  aponeurosis,  and  inserted  into  the  fossa 
of  the  antihelix  ;  and  the  posterior,  which  consists  of  two  or  three 
stronger  bundles  of  fibres,  arising  from  the  mastoid  process  and 
passmg  to  the  back  of  the  concha. 

1,  muscular  fibres  of  the  occipito-frontalis  are  to  be  cleaned 
both  on  the  forehead  and  on  the  occiput,  care  being  taken  not  to 
damage  the  mtervenmg  aponeurosis,  or  the  nerves  which  ijierce  the 
muscle  at  several  pomts  and  communicate  in  its  substance.] 

The  Occipito-frontalis  (Pig.  178).— The  anterim-  helly  (2)  has 
no  bony  attachment,  but  blends  at  its  origin  with  the  fibres  of  the 
orbicularis  palpebrarum,  pyi-amidaHs  nasi,  and  corrugator  supercOii. 
Thepo«fe»'/r/,-  helly  arises  from  the  outer  half  or  two-thirds  of  the 
superior  curved  Hue  of  the  occipital  bone,  and  very  slightly  fi-om 
the  mastoid  process  of  the  temporal  bone,  and  is  separated  fi-om  its 
fellow  by  a  triangular  interspace  which  is  occupied  by  a  prolonga- 
tion backwards  of  the  epicranial  aponeurosis.    Both  bellies  are 
inserted  into  the  central  tendon.    The  muscle  wrinkles  the  forehead 
transversely,  elevates  the  eyebrows,  and  sHghtly  aids  in  raising  the 
upper  Hd :  in  some  persons  it  may  also  be  made  to  move  the  entire  scalp 
backwards  and  forwards  by  the  alternating  contractions  of  its  two 
beUies;  and  m  association  with  the  auricular  muscles  it  probably 
aids  the  circulation  of  Ijanph  in  the  spaces  of  the  connective  tissue 
nervT^^"^       epicranial  aponeurosis.    It  is  supplied  by  the  facial 

Cutaneous  Vessels  and  Nerves  (Figs.  178,  179)._In  front 
of  the  ear  will  be  foiuid  branches  of  the  thi-ee  divisions  of  the  oth 

ot  the  ophthalmic  and  temporal  vessels.    Behind  the  ear  are,  the 


Fig.  178.— Nerves  of  the  scalp  and  face  (from  Hirsclifeld  and  LeveiUe). 


1.  Anterior  auricular  muscle. 

2.  Anterior  belly  of  occipito-frontalis. 

3.  Auriculo-temporal  nerve. 

4.  Temporal  branches  of  facial  nerve 

(7th).  , 

5.  Supra-auricular  muscle. 

6.  Supra-trochlear  nerve  (5th). 

7.  Posterior  belly  of  occipito-fron- 

talis. 

8.  Sujora-orbital  nerve. 

9.  Posterior  auricular  muscle. 

10.  Temporal  branch   of  temporo- 

malar  nerve. 

11.  Small  occipital  nerve. 

12.  Malar  branches  of  facial  nerve. 

13.  Posterior  auricular  nerve  (7th). 

14.  Malar  branch  of  temporo-malar 

nerve  (5th)  (ramus  subcutaneus 
males). 

15.  Great  occipital  nerve. 

16.  Infra-orbital  branches  of  facial 

nerve  (7th). 


17.  Facial  nerve. 

18.  Nasal  nerve  (5th). 

19.  Cervico-facial  division  of  facial. 

20.  Infra-orbital  nerve  (5th). 

21.  Branches  to  digastric  and  stylo- 

hyoid (facial). 

22.  Temporo-facial  division  of  7th. 

23.  Great  auricular  nerye. 

24.  Buccal  branches  of  facial  nene. 

25.  Trapezius. 

26.  Buccal  nerve  (5th). 

27.  Splenius  capitis. 

28.  Masseter. 

29.  Sterno-mastoid. 

30.  Supra-maxillary  branchesof  facuvl 

nerve  (7th). 

31.  Superficial  cervical  nerve. 

32.  Mental  nerve  (5th). 

33.  Platysma.  ,  ,    •  , 

34.  Infra-maxillary  branches  of  facial 

nerve  (7th). 
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posterior  aui-icular  braach  of  the  facial  nerve,  the  auricular  branch 
ot  the  vagus,  the  great  aiuicular  unrl  small  occipital  of  the  cervical 
plexus,  the  great  occipital  from  the  posterior  division  of  the  second 
cervical  nerve,  and  sometimes  the  thii-d  occipital  from  the  third 
cervical  nerve,  together  with  the  posterior  auricular  and  occipital 
arteries.  It  must  be  borne  m  mind  that  the  sensory  branches  of 
the  oth  nerve,  although  chiefly  important  to  the  dissector  in  theii- 
relation  to  the  skm,  give  branches  to  the  muscles  with  which  they 

f'm'trf    'T'  with  the  motor  filaments  derived 

fiom  the  facia  nerve.  In  the  limbs,  both  sensory  and  motor 
nerves  are  supphed  to  the  muscles  from  a  single  nerve  trunk 

found'  ^'ZI     i  ^--dilv 
by  feeling  for  the  supra-orbital  notch,  and  then  cuttin:. 
through  the  occip.to-frontalis  at  that  spot.    It  divides  into  two 
branches  withm  the  orbit,  the  larger  passing  through  the  notch  or 

noTch  "'The  t  ^^^T^"'  ^  ^^^^^"^  ^^^^  internal  to  th 

notch.    The  twigs  pierce  the  occipito-frontalis,  and  supply  the  skin 
nearly  as  far  as  the  lambdoid  sutm-e.  ^  ^ 

The  Siq/ra-trnc/i/ear  nerve  (5)  Tfirst  div  nf  iflnT  n 
J^ch  ^ves  the  orbit  at  its  'IL  t^,  IfS^,  ^smZI 
the  forehead  after  piercmg  the  occipito-frontaHs. 

The   Frouial  artery    (i)    [ophthalmic]  is  of  small   sizP  ..1 
accompanies  the  supra-trochlear  nerve  •  ' 

The  tiupra-arbital  and  Frontal  veins  unite  to  fnm.  fi 
^em,  which   is  (-Tio  ^  angular 

''iur„:u/o.t,mj,oraf  nerve.  U)  fthird  div    nf  -fii  v  • 
l-telj  in  front  of  the  ear  and  close  to   tb^  .  ^  ? 
^'lerging  from  the  mrnf.Vl  !     i    !  ^  temj.oral  artery. 

ead  f"nriediatei;tlfir fhetm^^^^^^^^^^  ^  f  ^  «^ 

[•anches  to  the  pinna  above  the  neru^^.nd  t  f;^'    '  f  ''"'"'^ 
'stnbutod  to  the  skiu  of  the  tempon  U.  ".on       '  ''''''' 
temporal  branc/ie^  nf  ih.,   r    ■  i  ""oi""- 

-ning  obliquely  1^^^^^^  J^)  [7th]  will  be  found 

ith  the  several  LnehrofXTb  ^l       'T^     ""^''^  ^'^^-V 
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belly  of  the  occipito-frontalis,  and  the  anterior  and  superior 

am-icular  muscles.  i. 

The  Temporal  artery  (6)  [external  carotid]  is  found  in  fro^*  o*  ^be 
ear  and  after  Riving  off  some  facial  branches,  an  orbital  brancti 
which  runs  above  the  zygoma  between  the  layers  of  the  temporal 

Fig.  179. 


Fig.  179.— Arteries  of 


1.  Frontal  artery. 

2.  Suiira-orbital  artery. 

3.  Angular  artery. 

4.  Branch  of  lachrjmial  artery. 
5  Transverse  facial  artery. 

(i.  Superficial  temporal  artery. 
'J.  Lateral  nasal  artery. 

8.  Posterior  auricular  artery. 

9.  Superior    coronary  artery 

artery  to  septum. 

10  Internal  maxillary  artery. 

11  Inferior  coronary  artery. 


the  scalp  and  face  {after  Henle). 

12.  Occipital  artery. 

13.  Facial  artery. 

14.  Ascending  phai-jmgeal  arter> . 

15.  Inferior  labial  artery.  . 

16.  Sterno-mastoid  branch  of  occipital 

artery. 
17  Lingual  arterj'. 

18.  Sterno-mastoid  branch  of  carotid 

and  artery. 

19.  Submental  artery. 

20.  Hyoid  branch  of  lingual  artery. 

21.  Superior  thyroid  artery. 
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fascia,  it  divides  into  anterior  and  posterior  branches.    The  anterior 

ferfZL  Irr't  'T'^'  "  ^-^tcutaneous;  it  reaches  as 
farfoiwardasthe  forehead,  and  anastomoses  with  the  supra-orbital 

sl^;™ 

The  Temporal,  vein  is  formed  by  branches  corresponding  to  those 
of  the  artery,  and  enters  the  parotid  gland  to  join  th^  internal 
maxillary  vem  and  form  the  temporo-maxillary  t  unk.  The  veins 
do  not  accompany  the  arteries  in  the  scalp 

din^H  w'T'.C'"''''""'"""'"'''  ^'^^  t^^^i^y  ^ill  be  found  imme- 
dmtely  behmd  the  ear,  and  running  over  the  mastoid  proces™ 
an  accompanying  artery.  "It  is  distributed  to  the  posterio  bellv  of 
the  occipi  o-ft-ontalis,  to  the  posterior  atmcular  muscles  and  to  tb. 
supenor  if  this  be  not  suppHed  by  the  temporal  bi  an  h  as  well  ^s 
to  the  mmute  muscles  of  the  posterior  part  of  the  aur  c7e  ? 
communicates  with  the  small  occipital,  the  great  auricult-'  , 
with  Arnold's  Nerve.  auncular  and 

The  Posterior  Auricular  artery  iYis   17Q  +  ^ 

acc„«.p.„iea  the  „er™  i„  this  part  of  lis  coj  SdrlX'ti 

The  auncular  branch  of  the  Vao-us  (Arr^,^\%.  ^  • 

branch  which  emerges  from  ^L  l      \n          ^^""^^^  ^ 
of  the  back  of  Tplrid  ;r"h:    T  ^^^-^-»tl^-"Pl% 

The  Great  ^ 

nerves]  ascends  to  the  pinna  to  wl^V^        ^  '^'"'^  "'^"^"^^ 

branches,  principally  of  .  numerous  «»r/c»7,„. 

with  the  p  stTZr  aLeulllnd^^^^^^     ""'T'.  ^  ^^^^^ 

pmteiior  „art  of  the  o,.ri  ,i(„  ,.  " l"-anchos  he  over  the 
fellow  „.„e  of  the  ojposit  li^    '  «>e 
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the  posterior  divisiou  of  the  3rd  cervical  nerve,  distributed  to  the 
occipital  region  internally  to  the  great  occipital. 

The  Or4ual  Art.r,  (Fig.  179,  12)  [external  carotid]  has  close 
to  the  great  occipital  nerve,  but  its  relation  to  it  " 
ramifies  on  the  back  of  the  scalp,  anastomosing  with  the  arteiy  o 
the  opposite  side,  and  with  the  posterior  auricular  and  tempoial 
arteries  of  the  same  side.    The  vein  usually  joins  the  deep  plexus 
beneath  the  complexus  muscle.  the 
The  Temporal  Fascia  will  be  fully  exposed  by  -^^^2cm 
temporal  artery  and  the  branches  of  nerves  over  it  ^^^J^^^"'^^^ 
aboie  to  the  superior  temporal  ridge  on  the  fronta    paiieta^  ^d 
temporal  bones,  and  below  it  splits  to  be  connected  to  both  hp 
of  the  upper  border  of  the  zygoma,  enclosmg  ^  S 

some  fat  a  small  orbital  branch  of  the  temporal  -^^^^^^J^;!^ 
temporal  branch  of  the  orbital  nerve  from  the  ^^^^^^ 
Tt  is  merced  by  the  middle  temporal  artery  and  the  tempoi 

from  the  temporal  muscle  by  a  quantity  ot  iat.  ^ 

The  Temporal  Muscle  will  be  exposed  m  part 
the  fascia  covering  it.  It  arises  from  the  f^-tal,  s^en^^^^^^  l^uiet^, 

temporo-parietal  regions  (m  front  of  a  Ime  '^-^ 
from  the  pmna),  by  the  j>r.-«m-,c«/ar  o    pa  oUd 
overHe  the  parotid  salivary  gland,  and  parth      ^  ^  ^^,1  J, 
gland;  the^,osterior  parieto-temporal  -^^^^       ^^^^-J  :  '  g^^n 
Itro-anricalar  glands  upon  the  mastoid  process ,  ^^^^l^^^^^^^^'f  ,1^, 
by  the  occipital  glands  lying  below  the  superior  ''^^  ^^^^^^^^^^^^^ 
occipital  boL.  The  lymph  from  all  these  sources  is  e.cntnallj  pouicd 
into  the  deep  cervical  glands. 

llEMOVAL  OF  THE  BRAIN. 

C13oth  sides  of  the  scalp  having  been  f^^l^^^^^itof^t 
be  drawn  around  the  skull,  marking  out  a  Ime  an  men  aoov 
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orbit  in  fi-ont.  and  half  an  inch  above  the  occipital  protuberance 
behind,  ajid  passing  through  the  temporal  muscle  between  those 
points.  _  The  outer  plate  of  the  skuU  is  to  be  sawn  through  special 
care  being  taken  at  the  anterior  and  posterior  extremities  of  the 
temporal  ridge,  and  at  the  occiput.  With  the  chisel  the  remaining 
thickness  of  the  skull  can  then  be  readily  divided  without  iniuring 
the  brain,  and  the  calvaria  may  be  removed.] 

Upon  Removing  the  Skull-cap  will  be  seen  the  rough  outer 
sm-face  of  the  diu-a  mater,  and  it  should  be  noticed  that  it  formed 
the  mternal  periosteum  of  the  calvaria,  now  left  bare.    The  inner 
sm-face  of  the  Skull-cap  presents  a  longitudinal  groove  nearly  in 
the  median  line,  con-esponding  to  the  superior  longitudinal  sinus, 
and  joming  the  grooves  for  the  lateral  sinus,  usually  a  little  to  the 
nght  of  the  middle  line  and  opposite  the  external  occipital  protuber- 
ance.   On  each  side  of  the  longitudinal  groove  may  frequently  be 
seen  depressions  of  variable  size,  con-esponding  to  the  Pacchionian 
bodies.    The  grooves  for  the  middle  meningeal  vessels  will  be  seen 
chiefly  on  the  inner  siu'face  of  the  parietal  and  temporal  bones 
The  Dura  mater  is  cream-coloured,  but  often  has  a  bluish  appear- 
ance when  Its  translucency  aUows  the  veins  of  the  surface  of  the 
brain  to  be  partially  seen.    On  each  side  of  the  middle  line  are 
usuaUy  found  the  Pacchionian  bodies,  hj-pertrophied  viUi  of  the 
arachnoid,  projecting  thi-ough  the  diu'a  mater  and  indenting  the 
skull.    Eamifying  upon  the  dura  mater  is  the  large  middle  menin- 
.  <jeal  artery  [mternal  maxiUary],  and  in  a  weU-injected  body  the 
antermr  menimjeal  [ethmoidal]  and  posterior  menimjeal  /ascendin- 
pharpigeal)  may  sometimes  be  seen.    The  meningeal  arteries  are 
the  pi-mcipal  nutrient  vessels  of  the  bones  as  weU  as  of  the 
membranes. 

The  Middle  Meningeal  Veins  (venae  comites)  accompany  the  artery 
and  terminate  m  the  internal  maxillary,  and  the  other  meningeal 
veins  end  m  the  sinuses  of  the  dura  mater. 

The  Sinuses  are  the  intracranial  canals  in,  which  tei-minate  the 
vems  of  the  brain,  orbit,  and  diploe.  They  differ  fi-om  the  ordinary 
veins,  (1)  in  the  rigid  natm-e  of  their  walls,  which  consist  of  a  layer 
ot  the  dura  mater  lined  with  venous  endothelium,  and  remain 
^  entwhen  divided;  (2)  in  having  no  valves ;  and  (3)  in  that  their 
tributaries  join  them  in  a  direction  contrary  to  that  of  the  current 
ot  blood  withm  them. 

The  Superior  Longitudinal  Sinus  (Fig.  180,   i)  should  bo 

Bkun  ?ro'^  Z"'  '''''m  "  ''^''^^  ^l^''^  ^"ters  the 
Bkull  fiom  the  nose  through  the  foramen  caecum,  and,  runniuo.  alone 

the  whole  length  of  the  upper  border  of  the  falx  ce  ebri,  i^ends  in 
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the  right  lateral  sinus.  It  is  foi-med  by  a  splitting  of  the  dura 
mater,  and  its  canal  is  triangular  in  section,  and  traversed  by  small 
tendinous  cords  {clwrdcK  WilUsii).  It  receives  superior  cerebral, 
diploic,  memngeal,  and  pericranial  veins  (through  the  paiietal 
foramina) ;  the  orifices  of  its  tributaries  all  pointing  from  behmd 
forwards,  i.e.,  in  the  opposite  direction  to  the  current  of  blood  m 
the  sinus  itself. 

[The  dura  mater  is  to  be  divided  longitudinally  on  each  side  of 
the  sinus  and  turned  down.  By  this  means  the  subdural  space  mil 
be  opened,  and  the  arachnoid  membrane  will  be  seen  reflected  over 
the  pia  mater  covering  the  brain.  By  slightly  separating  the  two 
hemispheres  of  the  brain  with  the  handle  of  the  knife,  the  iaU 
cerebri  wiU  be  exposed,  and  must  be  detached  from  the  crista  galii 
of  the  ethmoid  bone.] 

Removal  of  the  Brain.— The  head  being  tilted  a  Kttle  back- 
wards, the  anterior  lobes  of  the  cerebrum  are  to  be  raised,  when  the 
Olfactory  nerves  and  bulbs  (1st  pair)  wiU  probably  be  detached 
with  them  from  the  cribriform  plate  of  the  ethmoid  bone,  or  if 
not,  they  can  be  readily  displaced  with  the  handle  of  the  knife.  The 
Optic  Nerves  (2nd  pah")  of  large  size,  will  be  seen  close  to  the  aatenor 
cHnoid  processes,  and  should  be  divided,  when  the  Internal  Carotid 
Ai-teries  will  be  brought  into  view,  and  must  also  be  cut,  together 
with  the  infundihuhtm  attached  to  the  idtuitary  hochj  in  the  middle 
line.    The  3rd  pair  {mutores  uculorum)  will  be  seen  piercmg  the 
dura  mater  behind  and  a  little  external  to  the  carotid  arteries  and 
behind  th^  anterior  clinoid  process,  and  after  dividing  these,  the 
tentorium  cerebelli  wiU  be  brought  into  view,  with  the  slender  4th 
nerve  {patheticus  vel  trochlmris)  on  each  side,  at  the  pomt  ot  tHe 
decussation  between  its  free  and  attached  borders,  a  little  behind 
and  external  to  the  posterior  clinoid  process.    The  tentorium  is  to 
be  divided  on  each  side  by  carrying  the  knife  backwards  and  out- 
wards, parallel  to  the  margin  of  the  petrous  bone,  and  the  4th  pair 
will  be  cut  at  the  same  time.    The  tentoiium  having  been  turned 
aside,  the  remaining  cranial  nerves  will  be  exposed,  and  must  be 
cut,  in  their  numerical  order.    The  5th  pair  {trifarial)  will  be  ound 
to  be  composed  each  of  two  roots,  the  larger  and  suporior  one  bemg 
chiefly  sensory,  and  the  deeper,  which  is  anterior  at  its  ongm, 
chiefly  motor  in  function.    The  6th  pair  {abdaceutcs)  lie  nearer  the 
median  line  below  the  posterior  clinoid  processes.    The  /th  or 
facial,  and  the  8th  or  auditory,  the  latter  behind  and  below  the 
former  and  connected  with  it  by  a  band  of  fibres  called  t lie  pars 
intermedia,  are  seen  on  each  side  entering  the  mtei-nal  auditory 
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meatus  with  the  auditory  vessels.    The  9th  nerve  or  glosao-pharyn- 
ijtal  vuns  with  the  10th  or  iwjns,  and  the  11th  or  spinal  accessory, 
to  jjierce  the  diu'a  mater  at  a  point  external  to  the  jugular  eminence 
of  the  occipital  bone,  and  appear  in  the  angle  between  the  lateral 
and  inferior  petrosal  sinuses,  where  these  are  about  to  pierce  the 
jugular  foramen  before  uniting  to  form  the  jugular  vein.    The  9th 
is  the  highest  of  the  three,  and  has  a  separate  dural  aperture,  while 
the  11th  is  joined  by  spinal  filaments  which  pass  upwards  from  the 
spmal  canal.    The  three  nerves  disappear  thi-oiigh  the  forwmcu  lace- 
rum  poster ms  or  jugular  foramen  with  the  sinuses  named.    The  1 2th 
(hypoylossal)  nerve  consists  of  two  bundles  placed  near  the  median 
Ime,  which  pierce  the  dura  mater  separately  between  the  jugular 
eminence  and  foramen  magnum  and  then  pass  together  through 
the  anterior  condyloid  foramen.    At  the  point  of  junction  between 
the  falx  cerebri  and  the  tentorium  will  be  found  the  atraiyht  sinus, 
joining  the  lateral  and  superior  longitudinal  sinuses  at  the  torcular 
Herophih:  it  receives  anteriorly  the  inferior  longitudinal  sinus 
which  runs  m  the  free  border  of  the  faLx  cerebri,  and  the  veins  of 
Cralen  passmg  from  the  velum  interpositum ;  and  in  its  com-se  it  is 
jomed  by  the  superior  cerebellar  veins. 

The  knife  is  now  to  be  pushed  through  the  foramen  magnum  so 
as  to  divide  all  the  parts  passing  into  the  skull,  viz.,  the  spinal  cord 
and  Its  membranes,  the  two  vertebral  arteries,  the  small  spinal 
vessels,  and  the  two  spinal-accessory  nerves;  and  it  should  be 
tv  ?l  T  considerably  lower  than  the  point 

at  which  the  vertebral  arteries  enter  the  spinal  canal.    The  brain 

Z^72l         T\f  beneath 
the  cerebellum  and  allowing  the  head  to  faU  back. 

The  Dura  Mater  and  Sinuses  of  the  Skull 
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thi-ougli  tlie  several  foramina  to  form  slieatlis  for  the  nerves,  and 
splits  in  certain  situations  to  form  the  sinuses,  and  to  enclose  the 
Gasserian  ganglion  and  pittiitary  hody.  It  is  inflected  to  fonn 
three  processes,  the  falx  cerebri,  the  falx  cerebelli,  and  the  tentormm 
cerehelli ;  and  below  is  continuous  with  the  dura  mater  of  the  spmal 

Fig.  180. 


cord  through  the  foramen  magnum,  to  the  margin  of  which  it 

"  ?rFa^'cteti  (Fig.  180,  .)  or  fal.  n^ajor  is  avex.icxl  sickle- 
shaped^.:Serord^^^  miter,  placed  between  the  two  hemrspheres 


Fi,.  180.-SinuBes  of  the  skull  (side  view)  (h-om  Hirschfeld  and  LeveiUe). 


1.  Superior  longitudinal  sinus. 

2.  Falx  cerebri. 

3.  5tli  nerve. 

4.  Inferior  longitudinal  sinus. 

5.  4th  nerve. 

6.  Vena3  Galeni. 

7.  3rd  nerve. 

8.  Tentorium  cerebelli. 

9.  2nd  nerve. 

10.  Straight  sinus. 

11.  Crista  galli  of  ethmoid. 

12.  Torcular  Herophili. 

13.  1st  nerve. 


14. 

15. 
16. 
17. 
18. 
19. 
20. 
21. 
22. 

28. 

24. 


Falx  cerebelli. 
6th  nerve. 

9th,  10th  and  11th  nerves. 
7th  and  8th  nerves. 
Vertebral  artery. 
Eustachian  tube. 
1st  cervical  nen  c. 
i2th  nerve. 
Posterior  root  of 

nerve. 
Anterior  root  of 

nei-ve. 

Ligaraentum  denticulatum 


2nd  cervical 
2nd  cervical 
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its  free  marffin  bonnfl^  nn  ^«i«oe"um.    When  perfect 

of  the  cei-ebeUiim  and  ihL.Z    ^  '  ^^"^  ^^Penor  peduncles 

in  ft-ont  to  the  rt^rTo^  ndCstXr'? 

bone,  and  to  the  superLorbS  of  ,t  ^""T''  '^^'"'^^^ 
to  for.  the  -perJpeLLTtLl  tr^^^^^  ^P^/**-f 
the  groove  for  the  lafov^i  „•  oenma,  to  the  margins  of 

temporal  bones.  '"'"^  °"         °°«ipi<=-l.  Pa™tal,  and 

The  Falx  Cerebelli  (Tie.  isn  t.w   ^  7 
tentorium  in  the  median  life  and  f '  °"{«^^  lies  below  the 

tbe  occipital  bone  nearly  as  fk.  at  tClt      °      "^'^^^^  ""^^"^  «^ 
smaU  prominence  and  generaU^dt  df  Tr 
each  side  of  the  foramen  ma^nl^         '  ^^"'^^^^  ^  ^^^P 

The  Inferior  Longitudinal  Sinus  (Fis  180  . 
lower  border  of  the  falx  maior     Tf  1  '''^"'^^ 
snperior  longitudinal  sinus7i    and  b  "^"""^ 
true  vein.    It  begins  about  t^  ' i'e  S\7?r^^^  ^ 
the  straight  sinus.  ^'^^  and  opens  into 

The  Straight  Sinus  (Vicr  1  co  \ 
of  attachment  of  the  f alx  fo  Z'  ^'"P'^''^  along  the  line 

union  of  the  ^^enJoaJZYo  lX^^  " 
«inus,  and  receives  tre    '  elr  elln  ^ 
tbe  ..e«Z«.  anT  hi  "P*?"^ 

smuses.  i-unnects  the  two  longitudinal 


occipital 
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protuberance,  but  sometimes  to  its  lelt.»  The  occipital  diploic  vein. 
"ThTStr;  Souses  (F.g.  ISl,  ao).  the  largest,  commence  at 


Fig.  181. 


the  torcular  Herophili.  and  take  a  ^^-f^^^'^^^ZZ^le^^^^ 
jugulare  on eacixside^Jtisne^^ 


1.  3rd  nerve. 

2.  Optic  nerve. 

3.  4th  nerve. 

4.  Internal  carotid  artery. 

5.  Gasserian  ganglion  of  5th  nerve, 

with  its  three  divisions. 

6.  Circular  sinus. 

7.  Superficial  petrosal  nerve. 

8.  Cavernous  siirus.l 

9.  6th  nerve. 


10.  Transverse  or  basilar  sinus. 

11.  7th  and  8th  nerves. 

12  Superior  petrosal  sinus. 

13.  9th,  10th  and  11th  nerves. 

14.  Inferior  petrosal  sinus. 
16.  12th  nerve  of  left  side. 
18.  Occipital  sinus. 

20.  Lateral  sinus. 

21.  Torcular  Herophih. 


btn  nerve.  . -,     ,  ji 

i„l.„,al  ooiipilal  P»»»>>"f  l..t.r.a  .inm^  TJ.. 
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iu  order  to  expose  the  cavity  of  the  sinus,  which  wiU  be  found  to 
groove  the  occipital,  parietal,  and  temporal  bones,  and  the  occipital 
bone  again  close  to  the  jugalar  process.  It  recerres  the  superior 
peti-osal  sinus,  the  posterior  temporal  and  sometimes  the  ocdpi  a 
chploic  veins,  and  the  inferior  cerebral  and  cerebellar  veins  •  and 
communicates  with  the  veins  of  the  exterior  through  the  masto  d 
aud  posterior  condyloid  foramina.  Finally,  after  passing  t Wh 
the  foramen   lacerum  posterius,    it  is  joined  by  the  inferfor 

neaily  the  whole  of  the  blood  from  the  brain;  the  interval 
between  the  two  sinuses  at  the  foramen  lapevn,r,       f  '^^^^^.^'^^ 

ihe  Superior  Petrosal  Sinus  (Fig   181  r.) 
by  runnino-  the  Vnifn  „'        ^i,       ^        '        will  be  exposed 

.  luns  nom   the   cavernous  sinus  back  tn  f>,o  i 

smus,  lust  where  flip  Inff^,   +         i  lateral 

The  Inferior  Petrosal  Sinus  (Fi-  iS]   i  ,^  i 

behind  with  the  infpmni  •      i  cavernous  smus,  and 

foramen  iugitelTron  T      ^'^'^f^  ^^'"^^^ 
-  brought  into  connection  with  its  fk  ow'bv  the  ^  = 
basilar  sinus  ^ini  w}.inU  .7  ,         ^        transverse  or 

bone.  ^  ^'  '^''^  P™°ess  of  the  occipital 

pit^iXiran?""'-^'"'""  '''''''''  -de  of  the 

division  of  the  5th  and  Otb  nnT+t  !•       '  oP^thalmic 

ascertained.    The  3id   of  t  '^^"^^^^  once 

behind  the  anllr  e Hn  d;r:rtL^4r       "^T'^^^^  ^'^^ 
point  of  decus.sation  of  the  free  and  .tH,  1,  ]  T'', 
»'"im;  the  entire  5th  nerve  hr^o   ff   S     borders  of  the  tento- 
flattened  out       ,«  1^       ''''  ^^'"^  ""^^''^  and  somewh-it 
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1     1. 1       .,,1  \urh  below  the  posterior  clinoid  pro- 
War  process,  about  half  an  "^^^  J'^^^  the  Sphenoidal 

Tbici  sinus  commences  at  tlie  oacK.  oi  vny.  i 

superior  and  inferior  petrosal  smuses. 

CThe  left  sinus  will  be  found  the  .nost  ^-^^^^^ ^f^^^i 
and  should  therefore  be  ^'^^-^  ^^^^^^^^^^^^  the  dura  mater 

out  carefxilly  to  the  ^P^^^  /^uld  l.e  taken^ext.  The  dura 
with  a  sharp  knife,  and  the  3id  ^^°Yy  divided,  should  be  torn  rip 
,^ater  over  the  oth,  l^^^X^^g,]^^"^^  ^'^1^  very  little  dissection,  the 
^X:"^^  IuK:  meningeal  arter,  will  be  brought 
fully  into  view.] 

The  Circular  Sinus  surrounds  the  pituitary  body,  and  brings 
i,to  communication  the  two^^^^^^  ^  ,,3  1 

^'''ZZlTl^^n^^^^^  the  posterior  border  of  the 
— ^Xtenoid.  It  receives  some  anterior  temporal  diploic 
veins  and  ends  in  the  cavernous  sirais. 

The  Gasserian  ganglion  181    5  ^  ^^^^^^ 

cranial  ganglia      of  ^^^^^l^.^^^.^:,      the  petrous  portion  of 

fossa  upon  the  tip  of       ^^^^^^'^^^^^  „f      eh  of  diu:a  mater  known 
the  temporal  bone,  enclosed  in  a  W  , 

as  the  .pace  ofMeM^  J^lueTor  motor  portion  passes  beneath 
portion  of  the  oth,  and  t^e  BmaUe 

ft.  From  the  ganglion  tte^^-^f^  ^  ^^thalmic  division  to  the 
be  traced  as  'J ^^^^  ^^^^^^ 

sphenoidal  fissure  ,  the  seconci  o      p  maxillary  division  to 

foramen  rotundum;  and  ^^1^^^,^^"^,%,,,  ,erve  ^oins  this  last 
the  foramen  ovale     ihe  mot 

division  outside  the  skull,  ^f^e  pn^ssm  .  ^.^^ 

The  ophthalmic  ^l^^^^    s  W^ranch  and  a  minute 
b^h (r;Jo:d)!o  L  tentorium  cerebelli  before  it  enters 

"rt"rt.ig 

3rd  division  of  the  5th  ^^t^^-^^^^^^^^^s    one  of  which  sup- 
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petro-squamous  suture  to  eud  in  the  mucous  membrane  of  the 
mastoid  cells. 

[The  6th  nerve  is  to  be  foUowed  by  dividing  the  dm-a  mater  over 
It  and  will  be  found  to  Ue  against  the  outer  side  of  the  carotid 
artery,  where  this  makes  its  sigmoid  turn  at  the  side  of  the  sella 

InZTiy.         JT""}  ^"^^  ^'^"'i      attempt  made 

to  see  the  carotid  plexus  of  the  sympathetic  upon  it.  fi'om  which  a 

u^f  1-]"^  the  sixth     It  will  render  the  dissection  more 

offtifh  tLT     P/'"'  °*       ^"T'  ^'"8^  sphenoid  is  cUpped 

ott  with  the  bone  forceps  so  as  to  open  up  the  sphenoidal  fissui-e 

tTe  orMt^r''  '^'^■'^^^  their  elt^ySto 

The  3rd  and  4th  nerves,  and  the  first  division  of  the  5th  nerve 
have  been  seen  to  lie  in  the  outer  wall  of  the  cavernous  sim^ 
immediately  beneath  the  dura  mater;  and  between  them  and  the 


Pig.  182. 


3rd  nerve . . 
4th.  nerve  . . 

Stli  nerve  . . 
6tli  nerve . . 

Dura  mater 


Venous  canal. 


Internal  carotid. 


Therein         i?  "  ""^'"'"^^^  ^'^"^  the  orbit, 

■sinus  i  t  W?''^  T  '"7"^  ^"''^  -  the  cavernous 

chan..e  their  tu\  T         ""'^'^  ^^"^  "^'^^t,  however,  they 

Tf  fi,   A-         ,  rollows,  from  above  downward— 4  5  S  H 

boiS:i^r^\i:ir"^'  rr  -^'^^ 

found  to  d  vS   into    wo  n    r  n  f '"'"'^■^^  ^^^^ 

Of  the  5th  tat:  its  o^serar  d  he  -^h"  f "'^^'^^ 

couisej,  and  the  oth,  after  giving  ofP  the  nasal 
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nerve,  to  divide  into  the  frmital  and  lachrymal  branches.  The  order 
therefore  of  parts  passing  through  the  sphenoidal  fissure,  from 
above  downwards,  would  sti-ictly  bo  as  follows  (Fig.  183)  :— 


Above  the  muscles. 


Between  the  heads  of 
external  rectus. 


(  Fourth  nerve. 

\  Frontal  and  lachrymal  nerves  [5th]. 
Upper  division  of  3rd  nerve. 
Nasal  branch  of  5th  nerve. 
Lower  division  of  3rd  nerve. 
Sixth  nerve. 

Ophthalmic  vein  (most  internally). 


The  Internal  Carotid  Artery  (Fig.  181,  4)  should  be  traced  to 
the  upper  opening  of  the  carotid  canal  at  the  apex  of  the  petrous 


Splienoidal  fissure. 


Fig.  183. 


Cavernous  Sinus. 


4tli  nerve   

Frontal  of  5tli  . . . 
Lachrymal  of  5tl) . 
Supr.  div.  of  3rd  . 

Kasal  of  5tli  

Infer,  div.  of  3rd  . 
6th  nerve   


G  assenan 
Ganglion. 


bone     It  makes  a  sigmoid  turn  by  the  side  of  the  sella  tixrciax 

:'peJl„o»vi,./ag.n,.io.,,,nd  gives  W^^^ 

the  si-cth  ncrvci,  the  Gnssermu  giuigh.m.  Meekel  »  g.mgl'On  (oy  »e 


B.  m-Di.Kr,vm  ol  Ih.  nem,  pj.mS  'to"*       ~"™«  ■•"»" 
^  (drivwn  by  J.  T.  Grfty). 
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may  be  foimd  on  the  inner  side  of  the  arteiy  close  to  the  anterior 
clinoid  process ;  from  it  pass  twigs  of  communication  to  the  3rd, 
4th,  ophthalmic  division  of  the  5th  cranial  nerves  and  the  lenticular 
ganglion. 

By  displacing  the  Gasserian  ganglion  will  be  seen  a  Uttle  groove 
m  the  upper  smiace  of  the  petrous  bone,  conducting  a  small  nerve 
and  artery  to  the  hiatus  Pallopii,  thi-ough  which  they  disappear. 
They  are  the  cjrmier  suptrficia/ pdrosal  nerve  and  artery ;  the  nerve 
the  continuation  of  the  Vidian,  going  to  join  the  facial,  and  the 
artery  a  branch  of  the  middle  meningeal.  Two  other  nerves  may 
be  found  entering  the  temporal  bone,  on  the  outer  side  of  the  hiatus 
i^allopu;  one,  the  small  superficial  petrosal,  is  the  communication 
between  the  Tympanic  plexus  of  the  Glosso-Phaiyngeal  Nerve  and 
the  otic  gangHon;  the  other,  the  eHernal  superficial  petrosal,  also 
passing  to  the  facial  nerve,  is  derived  from  the  sympathetic  on  the 
nuddJe  meningeal  artery. 

Meningeal  Arteries.-The  Anterior  Meningeal  Arteries  from- 
the  ethmoidal  arteries,  if  injected,  wiU  be  seen  to  enter  the  cranium 
thi'ough  the  ethmoidal  foramina. 

The  Middle  Meningeal  Artery  can  be  seen  entering  at  the  foramen 
spmosum  It  ramifies  on  the  outside  of  the  dura  mater,  and  divides 
mto  two  branches,  an  anterior,  which  grooves  deeply  the  tip  of  the 
great  wing  of  the  sphenoid  and  the  anterior  inferior  angle  of  the 
parietal  bone,  and  a  posterior  crossing  the  squamous  portion  of  the 
temporal  bone  to  reach  the  parietal  bone  near  the  middle  of  its 
lower  border.  It  supplies  nearly  the  whole  of  the  dmu  mater  and 
cranial  bones,  and  gives  smaU  twigs  to  the  facial  and  fifth  nerves 
to  the  orbit  and  to  the  temporal  fossa.  It  is  accompanied  by  vem. 
'■^o,n<tes,  and  by  a  plexus  of  sympathetic  nerves  derived  from  the 
superior  cervical  ganglion.    The  middle  meningeal  pfe  j  gives 

for^  to  the  intumescentia  gangHo 

lormisof  the  facial  nerve  (e.7jierwa^^;rfro«,/).  ^  ^ 

The  «vm«  Meningeal  Artery  is  a  branch  of  the  internal  maxilki-^^ 
or  middle  meningeal,  and  enters  the  skull  thi-ough  the  f^^-aiS 

The  Meningeal  Branch  of  the  Ascending  Phurynaeal  artew  r^o  i 
Wl  perforating  the  foramen  lacerum  medii^  '  ^  "'"^ 

The  P,^t.ri.r  Me,nngeal  Arteries  are  small  branches  of  the  occipital 
and  vertebral,  which  enter  by  the  foramen  jugularc  and  Wmt 
magnum  respectively.  ^  loiamen 

The  Meningeal  Nerves  are  derived  from  enrb  nf  +t,„  +i       t  •  • 
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The  Posterior  Triangle  of  the  Neck. 

[In  order  to  dissect  the  posterior  triangle,  the  blocks  beneath  the 
head  should  be  removed,  and  the  head  drawn  downwards  and  to 
the  opposite  side  and  secured  with  hooks.  The  shoulders  are  to  be 
raised  to  a  convenient  height  by  blocks  beneath  the  scapuliB,  and 
the  arm  di'awn  down,  and  if  possible  secured  in  that  positioih  ihe 
side  of  the  neck  is  thus  put  fully  on  the  stretch,  and  probably  the 
external  jugular  vein  distended  with  blood  wiU  be  seen  beneath  the 

One  incision  is  to  be  carried  from  the  back  of  the  pinna  to  the 
clavicle  near  its  inner  end,  and  another  from  this  pouit  along  the 
whole  length  of  that  bone;  a  thii-d  incision  is  to  be  made  (if  neces- 
sary) transversely  from  the  pinna  to  the  occiput,  and  the  flap  ot 
skin  is  then  to  be  reflected  backwards.  The  dissection  should  be 
begun  at  the  inferior  angle,  the  dissector  of  the  rujM  side  standing 
by  the  shoulder,  and  the  dissector  of  the  left  side  at  the  head,  ot 
the  subject.] 

Beneath  the  skin  is  the  superficial  fascia,  beneath  wHch  ^vill  be 
found  the  platysma.  The  fibres  of  this  muscle  may  be  cleaned  at 
once  while  removing  the  skin,  and  care  must  be  taken,  as  soon  as 
its  upper  border  is  reached,  to  keep  close  to  the  skin,  or  the  super- 
ficial nerves  may  be  injured.  The  superficial  veins  are  beneath  the 

platysma.  .      ,  •  i 

The  Platysma  Myoides  (Fig.  185,  6)  is  only  seen  m  its  lower 
part,  the  rest  will  be  found  in  the  dissection  of  the  antenor  ti-iangle 

Fie  184  -Superficial  dissection  of  the  head  and  neck  (from  Machse's 
^'  Surgical  Anatomy). 

A.  Third  portion  of  the  Subclavian         V.  ^^^^ 

B.  StSno^mastoid  muscle.  X.  Dig^J^J  -^^^^^^^^ 

C.  Common  Carotid  artei-y.  Y.  LymphaUc  gland. 

D.  External  Carotid  arte^.  Z-  f 

I-  clTnuaSn 'o  "the^'External         2.  Superior  thyroTd  art.ry. 
'°cpS"^^^  the  parotid  3.  Antenor  Jugular  ^^^^^^ 

^  gl'""'^-  ,     ,  6.  Sterno-hyoid'(right). 

G.  Temporal  artery.  ^       .  „„teh. 

H.  External  Jugular  veni.  «■  ^"^^^j^jg 

I.  Brachial  plexus.  ,     . ,  q'  T,-oi-.e7iiT<i  muscle 

K.  Posterior  belly  of  Oino-hyoid.  8.  T^^-'-^;;^-^^^^ 

J:  ir^er  S^al-tery.  lo'-  Post^-ior  belly  of  Occipito-fron- 

N.  Scalenus  anticus.  Attollens  aurem. 

O.  Glandulre  concatenates.  .   ,    ;     ^  jjy  of  Occipito-fron- 

P.  Supei'ficial  descending  cervical        12.  A'Jteu°''  "^"^  " 

nerves.  .  ,  Orbicularis  palpeln-ivrmn. 

Q,  Great  auricular  nerve.  j^'  ^^tieuLuajor. 

R.  Occip  tal  artery  and  nerve.  11- 

^iDromenson.  16.  Depressor  anguli  oris. 
U.  Facial  vein. 
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and  face.  It  is  a  subcutaneous  muscle  arising  from  the  fascia  over 
the  pectoral  and  deltoid  muscles,  and  very  slightly  from  the  front 
of  the  clavicle ;  it  passes  obliquely  across  the  neck  to  be  inserted 
mto  the  lower  border  of  the  mandible  and  into  the  lower  lip,  the 
fibres  of  opposite  sides  mterlacing  below  the  symphysis.  It  is 
supplied  by  the  facial  nerve.  Its  action  is  to  depress  the  lower  jaw, 
and  it  appears  to  aid  in  producing  the  expressions  of  grief  and 
terror. 

Through  the  platysma  will  generaUy  be  seen  the  External 
Jugular  Vein  (Fig.  185,  13),  which  runs  parallel  or  nearly  so  to 
the  fibres  of  the  muscle. 

tor  ward,  and  the  cutaneous  nerves  are  to  be  sought,  some  passing 
upwards  to  the  scalp  and  cheek,  some  forwards  over  the  neck  and 
others  doNviiwards  to  the  shoulder  and  chest.    They  wfll  be  found 

0?  &o!lXi]'      '^''-"^^         ^'^''^''^^  ^^'^ 

The  Superficial  Branches  of  the  Cervical  Plexus  are  arranged 
m  two  sets,- an  upper  comprising  the  Superficial  Cervical,  Great 
Auriculai-^  and  SmaU  Occipital  nerves;  and  a  lower  or  descending 
set,  the  Sternal,  Clavicular,  and  Acromial  branches. 

a.  The  Superficial  Cervical  Nerve  (Fig.  185,  17)  ffrom  the 

Wer  :fthe  ;  ^"^'^'^^  f- 1  ^^^^^     ^^^^  tU  iZell 

borde   of  the  sterao-mastoid,  and  crossing  it  transversely  beneath 
the  platysma  to  ramify  over  the  anterioi  triangle,  where  it  com 
mumcates  with  the  infra-maxillary  branches  of  the  Si  ner^e 
and  supplies  the  mtegument  of  the  front  and  side  of  the  n:^  ' 

and  third  nr     n  '^r'^^^'^'"""  ")  ^rom  the  second 

tte  n^T       T]'"      ^^'^''^  ^^^^^^  °f  ^^"^  tiu-ning  round 

InrtT"?  ^temo-mastoid,  passes  obhciuei;  to  tTe 

;SmiS;t^:^  Pinnaf  and^L..  t^r^in- 

foUotinl"'  "  '''''  be  mistaken  for  the 
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Fig.  185. 


FiK  185.-Superfloial  diBsection  olthe  triangles  of  the  neck  (drawn  by 

J.T.Gray). 

(In  order  to  see  the  relations  of  the  posterior^  triang^^^^^^^^^^ 
shonld  be  placed  in  the  recumben  P°^;,f "  '  ^^.^^l^r 
subclavian  artery  as  represented  when  the  body  is  upngnt.) 


1.  Parotid  gland. 

2.  Hypoglossal  nei-ve  (12th). 

3.  Small  occipital  nerve. 

4.  Posterior  belly  of  digastric  and 

stylo-hyoid.  . 

5.  Occipital  artery  and  great  occipital 

nerve. 

6.  Platysma  (turned  up). 

7.  Internal  jugular  vein. 

8.  Submaxillary  gland. 

9.  Splenius  capitis. 

10.  Mylo-hyoid. 

11.  Great  auricular  nerve. 

12.  Anterior  belly  of  digastric. 

13.  External  jugular  vein. 

14.  External  carotid  artery. 

15.  Spinal-accessory  nerve. 

16.  Hyoid  bone. 

17.  Superficial  cervical  nerve. 

18.  Superior  laryngeal  nerve. 


19. 
20. 

21. 

22. 


23. 
24. 
25. 
26. 
27. 
28. 
29. 
30. 
31. 

32. 


the 


Levator  anguli  scapulas. 
Liferior     constrictor  of 

pharynx. 
Descending  branches  of  the  super- 
ficial cervical  plexus. 
Common    carotid    artei-y  witli 

descendens  hypoglossi  nerve. 
Scalenus  posticus  and  medius. 
Anterior  belly  of  omo-hyoid. 
Transverse  cervical  artery. 
Slenio-hyoid. 
Trapezius. 
Sterno-mastoid. 
Posterior  belly  of  omo-hyoid. 
Subclavian  artery. 
Supra-scapular  artery  (transver- 

salis  humeri). 
Brachial  plexus  partly  covered  by 
oino-hvoid. 
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the  directions  indicated  by  their  names,  and  passing  over  the 
clavicle  and  acromion  process  of  the  scapula,  are  distributed  to  the 
skin  upon  the  upper  part  of  the  pectoral  muscle  and  shoulder 
where  they  are  seen  by  the  dissector  of  the  arm. 

[The  anterior  and  posterior  boundaries  of  the  triangle  (the  sterno- 
mastoid  and  ti-apezius)  are  now  to  be  defined,  but  only  the  edges  of 
the  muscles  need  be  cleaned.  The  descending  nerves  being  detached 
andtui.ned  up,  the  deep  branches  of  the  ce^'vical  pS  and  the 
spmal-accessoiy  nerve  passing  obliquely  between  the  borders  of  the 
sterno-mastoid  and  the  trapezius  are  to  be  dissected  out,  and  also 
the  omo-hyoid  muscle,  which  will  be  found  running  downwards 
and  outwards  at  a  variable  distance  above  the  clavicle  .  the Internal 
lugular  vem  is  to  be  followed  as  far  as  convenient,  and  numeZis 
large  veins,  which  form  a  plexus  at  the  lower  part  of  the  trianJ  e 
and  commiuncate  free  y  w  th  the  external  jugullr,  are  to  be  noSfd 

_  The  Superficial  Portion  of  the  Deep  Cervical  Fascia,  which 
177  f  "^^^^^^^P*'^  at  the  spinous  processes  of  the  vertebra, 
and  encloses  the  trapezius  muscle,  then  crosses  the  posterior  triangle 
£  lZ      r  ^t-^^-^^-^-^toid,  and  is  continued  on  to 

riangle  1  gives  a  special  covei-ing  to  the  omo-hyoid  muscle,  and  is 
attached  below  to  the  back  of  the  clavicle  and  first  rib  :  in  the 

taL^T?  '*-r^''  *°  the 

dfnd  ,^^«°les,  ensheaths  the  submaxillary 

gland,  and  becomes  connected  with  the  inferior  ma.xilla  and  styloid 
process  and  reaches  the  adjacent  parts  of  the  base  of  the  skiJu 

oi   he  neck,  form  a  kind  of  capsule  for  the  thyroid  body  and  are 

sheath,  and  certain  areolar  interspaces  (pre -visceral,  retro-visceral 
and  sterno-mastoid  fissm-es)  between  the  lamin«,  of  he  deel  iZda 
are  described  on  p.  399.  ^  lascia, 

[To  see  the  floor  of  the  triangle  the  rest  of  thi\  nn,.f     fi  a 

mo  Clavicle,  its  apex  being  represented  by  the 
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meeting  of  the  anterior  and  posterior  boundaries  at  the  occipiit. 
It  is  covered  in  by  skin,  superficial  and  deep  fascias,  superficial 
branches  of  vessels  and  of  the  cervical  plexus,  and  at  the  lower  part 
by  the  platysma.  Its  flwr  is  formed  from  above  downwards  by  the 
splenius  capitis  (g),  levator  anguU  scapulae  (19)  (beneath  which  lies 
the  splenius  colli),  scalenus  medius,  scalenus  posticus  (23),  and  the 


upper  digitation  of  the  serratus  magnus.    The  last  cannot  be  seen 

""^Thrsplenius  colli  does  not  form  part  of  the  floor,  because  it  is 
covered  in  by  the  levator  anguli  scapulae.    In  some  subiects,  where 

Fig  186  -Lateral  view  of  .the  muscles  of  tlie  preyertebnxl  region  and  side 
^'  of  the  neck  (from  Wilson). 


1.  The  mastoid  in-ocess  of  the  tem- 

poral bone. 

2.  The  zygoma. 

3.  The  occipital  bone. 

4.  The  spine  of  the  scapula. 
6.  The  acromion  process. 

6.  The  clavicle. 

7.  Longus  colli  muscle. 

8.  Scalenus  anticus. 

9.  Scalenus  medius. 

10.  Scalenus  posticus. 

11.  Levator  anguli  scapulue. 


12.  Splenius. 

13.  Complexus. 

14.  Cut  edge  of  the  trapezius. 

15.  Rhomboideus  minor. 

16.  Serratus  posticus  superior. 

17.  Supra- spinatus. 

18.  The  first  rib. 

19.  CEsophagus  and  tracliea. 

20.  Inferior     constrictor  of 

pharynx. 

21.  Middle  constrictor. 

22.  Superior  constrictor. 


the 
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the  apex  of  the  triangle  i,s  wider  than  usual,  a  portion  of  the  corn- 
plexus  may  be  seen,  and  not  iufi-equently,  where  the  attachment  of 
the  sterno-mastoid  to  the  clavicle  is  not  well  developed,  both  the 
anterior  scalenus  and  the  phi-enic  nerve  lying  on  it  appear  in  the 
posterior  space. 

The  ti-iangle  is  subdivided  into  two  lesser  triangles  by  the 
posterior  belly  of  the  omo-hyoid  muscle,  at  a  variable  distance  above 
the  clavicle. 

The  upper  or  occipital  trianyh'  contains  the  superficial  branches  of 
the  cervical  plexus  derived  from  the  first  four  cervical  nerves;  the 
spinal-accessory  nerve  (which  may  be  traced  from  the  level  of  the 
transverse  process  of  the  atlas  along  the  outer  surface  of  the  levator 
anguli  scapulte  into  the  trapezius,  where  it  communicates  with 
branches  of  the  3rd  and  4th  cervical  nerves) ;  muscular  branches  of 
the  cervical  plexus  to  the  levator  anguli  scapula,  scalenus  medius 
and  trapezius  ;  communicating  branches  with  the  spinal  accessory 
the  occipital  artery,  the  transverse  cervical  vessels,  the  posterior 
external  jugular  vein,  the  upper  part  of  the  brachial  plexus,  and 
some  of  the  lymphatic  glands  placed  along  the  posterior  border  of  the 
sterno-mastoid. 

The  hum- OT  supra-clavicular  triangle  contains  the  lower  part  of 
the  brachial  plexus  and  their  supra- clavicular  branches ;  the  third 
part  of  the  subclavian  artery;  the  nerve  to  the  subclavius  •  the 
transverse  cervical  vessels  ;  the  supra- scapular  vessels  and  nerve  • 
and  the  external  jugular  vein,  with  its  lower  tributaries;  all  of 
which  must  now  be  dissected.  The  size  of  this  space  varies  with 
the  level  at  which  the  omo-hyoid  crosses  the  neck,  with  the  extent 
of  clavicular  attachment  of  the  sterno-mastoid,  and,  more 
miportantly,  with  the  degree  of  elevation  of  the  clavicle. 

[The  process  of  deep  fascia  binding  down  the  tendon  of  the  omo 

™ved     Se3?  attachment  below,  and  then  carefiX 

removed,    ihe  external  jugular  vein,  the  transverse  cervical  and 

tZ  ^"'l       supra-scapular  ne'  ve  are 

The  tendon  of  the  Omo-hyoid  Muscle  (Fig  185  in\      1..,  a 
down  to  the  back  of  the  clavicle  and  to  the  first  rhbv^  1 
the  deep  cervical  fascia,  so  that  either  bel  v  ^  thl  ° 
^rom  this  fixed  point.    Upon  the  back  of  tlL  fen^  ^^^^^^^^^^^^^^^ 
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a  branch  of  the  ansa  hyi^oglossi,  which  supplies  the  posteiior  belly. 
The  origin  and  insertion  of  the  muscle  are  found  in  other 
dissections. 

The  Transverse  Cervical  Artery  (Fig.  185,  as)  is  generally 
found  at  the  level  of  the  tendon  of  the  omo-hyoid,  and  the  Vein  a 
little  above  it,  so  that  their  relations  to  the  subdivisions  of  the 
triangle  are  somewhat  different. 

The  artery,  a  branch  of  the  thyroid  axis  [subclavian],  passes 
transversely  under  the  sterno-mastoid  and  over  the  scalene  muscles, 
crosses  the  posterior  triangle,  and  divides  under  the  border  of 
the  trapezius  into  the  superficial  cervical  and  posterior  scapular 
arteries.  The  superficial  cervical  goes  to  the  trapezius,  the  anterior 
border  of  which  it  supplies,  and  terminates  by  anastomosing  with 
superficial  branches  of  the  princeps  cervicis  of  the  occipital ;  the 
posterior  scapular  runs  beneath  the  levator  anguli  scapulse  muscle  to 
the  vertebral  border  of  the  scapula,  where  it  is  seen  in  the  dissec- 
tion of  the  back.  The  posterior  scapiilar  artery,  however,  often 
arises  as  a  separate  trunk  from  the  second  or  thii-d  part  of  the 
subclavian  artery,  the  superficial  cervical  then  alone  occupjdng  the 
position  of  the  transverse  cervical.  The  transverse  cervical  vein  lies 
above  the  level  of  the  artery,  and  joins  the  external  jugular. 

The  Supra-scapular  Artery  and  Vein  (Fig.  185,  31)  lie 
close  behind  the  clavicle.  The  artery  is  nearly  always  a  branch  of 
the  thyroid  axis,  but  occasionally  arises  from  the  second  or  thu-d 
part  of  the  subclavian.  It  runs  in  front  of  the  thii-d  stage  of  the 
subclavian  artery,  and  passes  behind  the  clavicle  to  reach  the  upper 
border  of  the  scapula.  The  vein  opens  into  the  external  jugular, 
just  before  it  joins  the  subclavian  vein. 

The  Third  portion  of  the  Subclavian  Artery  (Fig.  185,  30) 
extends  from  the  outer  border  of  the  anterior  scalenus,  obliquely 
downwards  and  outwards  behind  the  clavicle,  to  the  outer  boi-der  of 
the  fii'st  rib,  where  it  becomes  the  axillary  artery.  It  has  w  front  the 
skm,  platysma,  superficial  nerves,  deep  fascia,  clavicle,  subclavius 
muscle,  and  supra- scapular  vessels ;  and  is  crossed  by  the  smaU 
nerve  to  the  subclavius,  and  by  the  external  jiigular  vem,  which  is 
joined  at  this  point  by  the  supra- scapular  and  transverse  cervica 
veins.  Behind  are  the  scalenus  medius,  the  pleura,  and  the  lowest 
trunk  of  the  brachial  plexus.  Above  run  the  other  trunks  of  tiie 
brachial  plexus :  and  below,  at  some  distance  and  in  an  anterior 
plane,  is  the  subclavian  vein.  The  subclavian  groove  on  the  first 
rib  lies  behind  and  below  the  artery  owing  to  the  downward  slope  ot 
the  rib,  and  a  bui-sa  will  often  be  found  between  the  bone  and  the 
vessel.    In  a  little  more  than  half  of  the  cases  this  portion  gives 
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off  no  branch,  but  should  there  be  one  it  will  probablj'  be  the 
posterior  scapular  artery,  more  rarely  the  supra-scapular. 

[If  the  dissection  of  the  axilla  is  sufficiently  advanced,  the 
clavicle  should  now  be  divided  at  the  outer  border  of  the  sterno- 
mastoid,  and  again  at  the  edge  of  the  trapezius.    The  knife  being 


Fig.  187. 


Nerve  to  rhomboids   

Posterior  thoracic  nerve 

Nerve  to  subclavius   

Suira-scapular  nerve  


External  anterior  thoracic  i 
Jlusculo-cntaneous  nerve  . 


Circumflex  nerve 


then  passed  carefuUy  beneath  and  close  to  the  bone  to  detach  the 
subclavms,  the  piece  may  be  removed,  but  the  parts  will  still  be 

floor  of  the  subclavian  triangle,  is  also  visible.]      """^  P'^'^ 


Fig.  187.-Diagi-an.  of  tl,e  brachial  plexus  (after  Lucas). 
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The  Brachial  Plexus  (Fig.  187)  is  formed  by  the  anterior 
divisions  of  the  oth,  6th,  7th,  and  .Sth  cervical  nerves  and  part  of 
the  1st  thoracic  nerve,  with  a  small  branch  of  communication  from 
the  lowest  cord  of  the  cervical  plexus  (4th).  The  nerves  appear 
at  the  outer  border  of  the  anterior  scalenus  in  four  pieces,  because 
the  Sth  cervical  and  1st  thoracic  unite  close  to  the  vertebral  foramina ; 
the  oth  and  6th  next  unite,  and  thus  three  trunks  are  formed. 

The  three  trunks  formed  by  the  jimction  of  the  five  nerves  sub- 
divide and  reunite  to  form  three  cords,  as  follows.  Each  tnink 
divides  into  an  anterior  and  a  posterior  branch;  the  anterior 
branches  of  the  upper  and  middle  trunks  foim  the  outer  cord,  the 
anterior  branch  of  the  lowest  forms  the  inner  cord,  and  the  three 
posterior  branches  unite  to  form  the  posterior  cord.  Several 
varieties  have  been  described  in  the  arrangement  of  the  cords  ;  but 
this  win  be  found  to  be  the  most  common. 
The  hranches  above  the  clavicle  (Fig.  187) — 

a.  The  nerve  to  the  subclavius  is  a  small  branch  lying  in  front 
of  the  plexus,  and  derived  from  the  trunk  formed  by  the  5th  and 
6th  nerves  above  the  supra-scapular  nerve.  It  crosses  the  3rd  stage 
of  the  subclavian  artery  to  reach  the  muscle,  and  communicates  with 
the  phrenic  nerve. 

h.  The  nerve  to  the  rhomboids  is  from  the  Sth  nerve.  It  pierces 
the" scalenus  medius,  passes  beneath  the  levator  anguli  scapulas,  to 
which  it  gives  a  branch,  and  ends  by  entering  the  under  surface  of 
the  rhomboids. 

c.  The  Suprascapular  nerve,  the  largest  branch  above  the 
clavicle,  appears  above  and  at  the  outer  side  of  the  plexus,  and 
is  given  off  from  the  cord  formed  by  the  oth  and  6th.  It  dis- 
appears behind  the  trapezius,  clavicle,  and  posterior  beUy  of  the 
omo-hyoid,  to  reach  the  supra-scapular  notch. 

d  The  nerve  to  the  serratus  maynus  (i^osterior  thoracic,  external 
respiratory  of  BeU)  lies  behind  the  plexus  against  the  seiTatus 
ma-nus  muscle,  and  is  derived  from  the  oth  and  6th  and  7th  nerves 
before  they  join,  the  formative  branches  uniting  m  the  scalenus- 

medius.  ....      .     .  , 

e.  A  branch  to  the  phrenic  nerve,  of  very  variable  size,  is  given  by 

the  6th  nerve  at  the  upper  part.  _ 

/.  Small  branches  to  the  longus  colli  and  scaleni  muscles  arise  trom 
the  nerves  close  to  the  foramina. 

rif  the  time  for  tui'ning  the  subject  has  not  arrived  when  both  the 
posterior  triangles  of  the  neck  are  dissected,  the  orbit  should  be  at 
once  proceeded  with  ;  but  if  not  now  dis.sected,  this  had  better  be 
postponed  until  after  the  dissection  of  the  anterior  tnangle.J 
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[The  liead  being  raised  to  a  convenient  height,  the  saw  is  to 
be  applied  to  the  edge  of  the  skull  close  to  the%uperioi  internal 
and  inferior  external  angles  of  the  orbit  (the  propernoin  s  beini 
Sfc^bit'^wSle";?  thVc^^rantd^rt? 

small  remnant  of  bone  can  be  LmoveTsr.Vf       Slammer.  Any 

these  branches  by  the  ordinary  dissects  gJr^bot'rS^t 

The  first  thing  exposed  on  opening  the  orbit  is  the  Periosteum 
which  is  detached  from  the  bone     It  will  bp        7\        !  ' 

layers  :  one,  continuous  around  the  margin  with  the  extern! 
passing  „„  th^L„e,  din,  ?i  '"f^ff  P™"' «»d  is  now  .een 

.u«.nng,,o„th.;o?ci;Lt;tLT*^^^ 

supplied  on  their  ocu/ar  sui-faces.  '  '^^''^  ""''^ 

The  Frontal  Nerve  (Fig.  1S8  8^  refill  fi,o  i 

ing  through  the  sphenoidal  fissure  Hes  k  fl'  "T^^ 

and  divides  at  its  posterior  n.rHnfi  .  °^  ^^'^  o^'bi* 

wncHe,..  these  C3r;;::xr^^^^^^^^ 

the  supm.„rbit.l  usn.ily  breaking  „„  i,T  7„    1       ,  ! 

sr^.:%rotn::v-;iH^^^^^^^^^ 

.Hen,e.i.,.iaeo,  the  n„«.  ^J^;^^,^ 
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eyeUd,  the  diplog,  and  the  frontal  sinus;  then  pierces  the  muscles 
and  is  distributed  over  the  scalp  nearly  as  far  as  the  lambdoid 
suture.  The  supra-tro.hlear  passes  out  at  the  internal  superior 
angle  of  the  orbit,  and  supplies  the  frontal  integument  close  to  the 

"^ThrLTclirymal  Nerve  (Eig.  1R8.  12)  [oth]  lies  on  the  outer 
side  of  the  orbit  and  passes  to  the  lachrymal  gland,  which  it 

Fig.  188. 


Tt  sends  a  twigto  join  the  orbital  branch  of  the  superior 
LTmiy  nL^e^td  hnflly  U-tes  ti.e  palpel.;al  ligament  and 
HstribLd  over  the  outer  part  of  the  upp.-  eye^^ 

.-i^^^— ^^^^^^^ 

1.  Inner  division  of  snpnvorbital       8.  ^^^^^^^  internal 

nerve.  ,  .,  ,       "•     carotid  artery  on  its  inner  side. 

2.  Outer  division  of  supra-oib.tal  j^g^.^^^  superior. 

nerve.  Tliird  nerve. 

3.  Supra-trochlear  nerve.  l.achrvmiil  nerve. 

4.  Lachrymal  gland.  uevve  on  superior  oblique. 

5.  Infra- trochlear  nerve.  •  fj^^sgerian  ganglion  of  fifth. 
C.  Levator  palpebrre  superiorm.  j^-  '^^^^^  ^^^^.^.^ 

7.  Nasal  nerve  (Gtli). 
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the  forehead.     The  supra-orbital  and  frontal  veins  form  the 

commencement  of  the  facial  vein 

Jm^^e'onXr'-^'''^  ''''  -  ^  ^--^er  branch  also 
hom  the  ophthalmic,  and  suppHes  the  lachrj^nal  ^land     It  is 


Fig.  189. 


others   through    the  temporal 
bone  to  the  temporal  fossa. 

The  Lachrymal  Gland  (Fig. 
189,  4)  is  about  the  size  and 
shape  of  a  small  almond,  of  a 
reddish-brown   colom-,   and  is 
situated  in   the   anterior  and 
outer  part  of  the  orbit.     It  is 
convex  on  its  superior  aspect,  to 
fit  into  the  lachrymal  fossa  in 
the  orbital  plate  of  the  fi-ontal 
bone;    and   concave  beneath, 
where  it  is  placed  over  the  eye- 
ball and  levator  palpebrse  su- 
perioris.     Its  ducts,  seven  or 
eight  in  number,  carry  the  se- 
cretion, the  tears,  to  the  surface 
of  the  conjunctiva  beneath  the 
outer  part  of  the  ui^per  eyelid. 

[The  frontal  nerve  is  to  be 
P^aed,  and  a  hook  inserted 

S';il^:;SC^j£^^  -  -  *°^the  ^e-tor  palpebr.  .n  the  centre 
are  then  to  be  cleaned  car^  Sfn^Sken  "f.  T^^™^  "Clique 
pulley  through  which  the  tenS^  f f  ItTatter  ^oruf^^  ^^'"^ 

The  Obliquus  Superior  (Fis    19.3  ,wi, 
muscle  of  the  orbit,  arises  L^\t  J'  '  """'^  superficial 

upper  margin  of  the  optic 

Pig.  189.— Arteries  and  veins  of  tlie 

1.  Pulley  of  superior  oblique  tendon. 

^.  i^evatorpalpebra?  (cut). 

d.  Trunk  of  oplithahnic  artery  from 
whicli  tlje  frontal,  nasal,  and 
palpebral  branches  are  derived. 

J-  -L/achrymal  gland. 
■>■  Anterior  ethmoidal  artery 
^-  Kectus  superior  (cut) 
V.  Posterior  ethmoidal  artery 
«•  Supra-orbital  artery 


orbit  (frona  Hirschfeld  and  Leveillg). 

9.  Ciliary  arteries. 
10.  Ophthalmic  vein 
11-  Ongms    of    obliquus  superior 
levator  palpebne,  and  suS 

}?•  Lachrymal  artery, 
ia.  Optic  nerve. 
14.  Ophthalmic  artery 
10.  Carotid  artery. 
10.  Cavernous  sinus. 

C  C  2 
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loramen,  above   and   a  little  to  the  inner  side  of  the  levator 
nalpehvEB.    Its  helly  runs  along  the  superior  internal  angle  ot 
the  orbit,  and  ends  in  a  round  tendon  which  passes  through  the 
.oc/^^mo^puUey-likering  of  fibrous  tissue  attached  to  the  trochlear 
:p.ession  on  the  forepart  of  the  orbital  surface  of  the  ^-tal  ^ 
and  turns  abruptly  downwards,  backwards  and  outwards  to  the 
eve-ball.     The  tendon   expands  near  its  insertion,  and  pa.sses 
beneath  the  superior  rectus  to  be  attached  to  the  outer  side  of  the 
posterior  half  of  the  eye-ball,  between  the  superior  and  the  external 
■ecti     With  a  little  dissection  a  deUcate  sjTiovial  membrane  can  be 
seen  lubricating  the  tendon  where  it  passes  through  the  trochU^. 
The  mnscle  is  mppUed  by  the  4th  nerve  on  its  orbital  aspect.    I  s 
Ilo"  s  to  turn  L  pupil  downwards  and  outwards,  and  to  rotate 
nternally  the  upper  extremity  of  the  vertical  meridian  of  the 
Sobe  *    Its  tendon  is  invested  by  a  process  of  the  capsule  of 
Tenon,  but  not  its  muscular  belly.  ,\  arises  hx  & 

The  Levator  Palpebrae  Superioris  (Fig.  193   i)  aiuesb^ 
small  tendon  from  the  upper  margin  of  the  optic  foramen,  below 
trlriX  of  the  superior  oblique  ;  it  expands  m  front  to  be  r„se,i  J 
to  ^he  convex  border  of  the  tarsal  cartilage  of  the  upper  eyelid. 

of  the  3rd  nerve.  ,  r.       •  ^ 

which  can  be  seen  entering  its         "f  ;^^;^^^^^  to  rotate 

divided.    Its  «c./o«  is  to  elevate  -J ^  J^^^^!;  ^^  ^th'^s^  of  the 

Tenon  (see  p.  394). 
refers  to  the  upper  extremity  of  this  plane. 
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[The  rectus  having  been  divided,  a  quantity  of  fat  will  be 
brought  into  vie^'  through  which  the  optic  nerve  passes  to  the 
eyeball.  The  nasal  branch  of  the  oth  is  at  once  to  be  looked  for 
crossuig  the  optic  nerve  from  without  inwards,  and  the  lenticular 
gaughon,  a  minute  pmk  bod.y,  is  to  be  found  on  the  outer  side  of 
the  optic  nexve  near  the  back  of  the  orbit,  by  tracing  back  some  of 
the  small  ahary  nerves  which  pass  to  the  eyeball  round  the  optic 
nerve,  and  some  of  which  spring  from  the  gangUon.    It  will  be 

Fig.  190. 


better  seen  fi-om  the  outer  side  after  division  of  the  external  rectus 
All  branches  of  the  ophthalmic  artery  should  be  preserved!] 

orS  bT^'^'  S^^^''-         7'  ^'^^  190'       [5thl  enters  the 

above  tir^f  1  •      ^"^"'"^^^  ''''''''         then  crosses 

above  the  optic  nerve  and  internal  rectus  from  without  inwards 

radium  .  "''"T  ''^"'^  --"^^^  th^ 

cianium.    Thence  it  runs  into  the  nose  through  a  slit  by  the  side  of 

he  anterior  part  of  the  cri,sta  gaUi  of  the  ethmoid  bone^  to  appear 

ultimately  o.i  the  face  between  the  nasal  bone  and  the  superioj 

Fig.  190.-Nen  eB  of  tl.e  orbit,  -en  franj_the  outer  side  (fro.n  Hirschfeld  and 

9.  Branch  of  third  nerve  to  levator 
palpebrte  superioris  and  supe- 
rior rectus. 

10.  Inferior  rectus. 

11.  Hook  placed  on  superior  rectus. 

12.  Branch  of  tlurd  nerve  to  oblinuus 
inferior.  ^ 

13.  Frontal  nerve  (cut) 
U.  Eyeball. 
15.  Short  ciliary  nerve. 
10.  Inferior  obliquo. 
17.  Gasserian  ganghon. 


1.  Third  nerve. 

2.  Nasal  nerve,  giving  off  a  long 

ciliary  nerve  in  the  orbit,  and 
the  long  root  of  the  lenticular 
ganglion  before  entering  the 
orbit. 
Sixth  nerve. 

Trunk  of  ophthalmic  nerve  (5th) 
Liigament  of  Zinn. 

6.  Origin  of  external  rectus. 

7.  Lenticular  ganglion  (the  long  root 

IS  joining  it  behind). 
«•  Short  root  of  lenticular  ganglion 


3. 
4. 
5. 
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lateral  uasal  cartilage.  It  gives  olf ,  1 ,  the  Ivuij  rout  to  the  lenticular 
ganglion,  on  the  outer  side  of  the  optic  nerve  ;  2,  two  hm<j  ciliary 
werces,  which  run  with  the  short  ciliary  branches  and  perforate  the 
sclerotic  near  the  entrance  of  the  optic  nerve  ;  3,  the  infru-trochhur 
nerve,  which,  arising  just  before  the  nerve  enters  the  ethmoidal 
foramen,  passes  forwards  to  escape  from  the  orbit  beneath  the 
pulley  of  the  superior  oblique.  It  communicates  with  the  supra- 
trochlear nerve,  and  is  distributed  to  the  integument  of  the  eyelids 
and  side  of  the  nose,  the  lachrymal  sac,  the  conjunctiva,  and  the 
caruncula  lachrjnnalis. 

The  Lenticular  Ganglion  {ciliary  or  ophthalmic)  (Pig.  191)  is 
a  minute  pink  body  placed  between  the  optic  nerve  and  external 
rectus  near  the  back  of  the  orbit.    It  should  be  exposed,  as  akeady 

Fig.  191. 


mentioned,  by  division  of  the  external  rectus  after  the  removal  of 
the  outer  wall  of  the  orbit.    It  has.  like  all  the  cranial  gangha 
sensory,  motor,  and  sympathetic  roots.    The  sensory  or  long  root 
(2)  is  derived  from  the  nasal  branch  of  the  5th,  and  enters  the  pos- 
terior superior  angle  of  the  ganglion.    The  motor  ov  short  i-oot  4 
is  derived  from  the  branch  of  the  3rd  "<^^ve  suppljang  the  ii^e^^^^^^^ 
oblique,  which  can  be  seen  passing  along  the  bottom  of  the  oibit 
this  root  enters  the  ganglion  at  its  posterior  inferior  angle  ihe 
sympathetic  root  (6)  comes  from  the  cavernous  P/^^^^ 
internal  carotid  artery,  and  enters  the  orbit  through  fPl--'^- 
fissure  ;  it  joins  the  ganglion  between  the  other  two  root.,  but  can 
rarely  be  seen  in  an  ordinary  dissection. 

The.;.or^  miliary  hranches  of  the  ganglion  arise  from  its 
and  lower  angles  in  front,  and  are  eight  or 

pierce  the  back  of  the  sclerotic  coat  of  the  eyeball  around  the  optic 

Fig  I91.-Diagram  of  the  lenticular  ganglion  (from  Hirschfeld  and  Leveill^). 

1.  Lenticular  ganglion.  6.  Sj^^thetic  root  fro.  cavemou. 

2.  Long  i^ot  fro™-  7.  Short  ciliary  nerves 

3.  Nasal  branch  of  fifth.  ^- 

4.  Short  root  from —  °-  -^""6  •> 

5.  Nen'e  to  inferior  oblique. 
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nerve,  and,  running  between  the  choroid  and  sclerotic  with  the  long 
ciliary  nerves,  supijly  the  iris,  the  ciliary  muscle,  and  the  cornea. 

The  Ophthalmic  Artery  (Fig.  192,  2)  arises  from  the  internal 
carotid  close  to  the  anterior  clinoid  process,  and  enters  the  orbit 
through  the  optic  foramen  with  the  optic  nerve,  beneath  and  some- 
what to  its  outer  side.    It  gives  off  the  following  branches  :— 

a.  The  Lachrijmal  artertj  (5)  aiscompanies  the  lachi-ymal  nerve 
along  the  external  superior  angle  of  the  orbit  to  the  lachrymal 


glaiKi  which  it  supplies.    It  gives  twigs  to  the  conjunctiva  and 
eydids,  and  other.s  thro.igh  small  foramina  to  reach  L  t  mporal 
fossa.    It  IS  joined  by  a  twig  from  the  middle  meningeal. 
J.,  ihe  S,rpra-orlntal  artery  (11)  ascends  to  join  the  fi-ontal  nerve 
and  afterwards  accompanies  the  supra-orbital  nerve  through  tl; 
supra-orbital  notch  to  the  forehead.  tniougn  tHe 

.  Musndar  hranrhes  (4)  are  given  to  all  the  muscles  of  the  orbit 
entenng  them  on  their  ocular  surfaces. 

d.  The  Ciliary  branches  (6)  are  numerous  small  arteries  for  the 
aupply,  mainly,  of  the  choroid,  ciliary  processes,  and  Lil  Id 


Fig.  192.-A.terie.  of  the  orbit  f^o.^the  outer  side  (fron.  Hi.ehfeld 

1.  Internal  carotid.  q    a„(  • 

a.  Ophthalmic  artery.  in  nn        <'."i™o'd>il  artery, 

8.  Arteria  centrali«7etin«.  n    H^TT^  "^t^^f- 

4.  Muscular  branches.  {o  »"P."^-o>-bitttl  artery. 

6.  Lachrymal  artery.  IH^  ^1  f  i"''?"^' 

6.  Ciliary  artery.  Frontal  artery. 

7.  Posterior  ethmoidal  artery  i     Nail  'i' 
Rectus  inferior.             ^  '^'"''ery. 
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have  been  divided  into  antmor  and  imsUriur,  the  latter  piercing  the 
sclerotic  near  the  entrance  of  the  optic  nerve,  the  former  usually 
derived  from  muscular  branches  perforating  the  sclerotic  close  to 
the  margin  of  the  cornea.  Of  the  posterior  ciliary,  some,  the  short 
ciliary,  break  up  at  once  to  form  the  arterial  plexus  of  the 
choroid ;  others,  generally  two  in  number,  the  long  ciliary,  run 
forward' between  the  choroid  and  sclerotic  to  join  the  anterior 
ciliary  in  forming  the  great  arterial  cucle  of  the  iris.  A  branch 
enters  the  optic  nerve  to  rim  in  it  to  the  retina,  and  is  caUed  the 
arteria  centralis  retina;  (3). 

e.  The  Ethmoidal  arteries,  anterior  (9)  and  postenor  (7),  pass 
through  the  ethmoidal  foramina  in  the  inner  wall  of  the  orbit,  the 
anterior  accompanying  the  nasal  nerve.  They  supply  meningeal 
twigs,  and  branches  to  the  nose,  the  anterior  ending  on  the  tace 
and  anastomosing  with  the  lateralis  nasi.  •  •,  f 

f  The  Palpehral  arteries,  two  in  number  {14),  leave  the  orbit  at 
the  inner  side,  to  be  distributed  to  the  upper  and  lower  eyelids. 

q  The  Frontal  artery  (13),  one  of  the  terminal  branches,  tui-ns 
round  the  margin  of  the  orbit  at  its  inner  angle  to  accompany  the 
supra-trochlear  nerve  on  the  forehead.  It  supplies  the  muscles 
and  integument  and  anastomoses  with  the  supra-orbital. 

h  The  Nasal  artery  (15),  the  other  termmal  branch,  leaves  the 
orbit  at  the  inner  side  above  the  tendo  oculi,  and  anastomoses 
on  the  side  of  the  nose  with  the  angular  branch  of  the  facial 

""'The  Optthalmic  Veins  (Fig.  189,  10)  are  formed  by  tributarie^s 
which  coiTespond  generally  with  the  branches  of  the  artei-y,  and 
form  two  trunks,  a  snperior,  communicating  with  tlie  facial  vem 
and  running  through  the  sphenoidal  fissure  between  the  heads  of  the 
external  rectus  to  end  in  the  cavernous  sinus,  and  an or,  which 
commimicates  with  the  pterygoid  plexus  thi-ough  the  spheno- 
maxiUarv  fissui'e,  and  also  terminates  by  joining  the  cavernou. 
Sius  The  vena',  vorticose^  which  return  the  blood  from  the  choroid 
are  four  in  number.  They  do  not  run  with  the  ciliary  arteries,  but 
pierce  the  sclerotic  near  the  equator  of  the  globe  to  30m  the 

ophthalmic  veins.  .  -  

The  Optic  Nerve  (Fig.  189,  13)  (2nd)  '^^ters  by  the  optic  fo  a- 
men  and  passing  through  the  centre  of  the  orbit  to  the  ejeball. 
""ces  the'back  of  the  sderotic  about  ^th  of  an  inch  to  the  mner 
side  of  the  axis  of  the  eyeball  to  end  in  the  retina.  It  has  a  com- 
plex sheath  derived  from  the  meninges  of  the  brain. 

[The  optic  nerve  is  to  be  divided,  and  the  globe  turned  forwards 
to  bring  into  view  the  muscles  beneath.] 
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Fig.  193. 


The  remniniug  Recti  Muscles  (Fig.  193)  are  seen  below,  and  to 
the  inner  and  outer  sides  of,  the  optic  nerve,  and  are  named  accord- 
ingly, inferior,  internal.,  and  external.  Tkej  arise  by  a  common 
tendinous  origin  (ligament  of  Zinn),  which  is  attached  round  the 
uiiper,  inner,  and  lower  sides  of  the  optic  foramen,  and  then 
stretches  across  the  inner  part  of  the  sphenoidal  fissiu-e  as  far  as  a 
prominent  bony  tubercle  on 
its  lower  margin.  The  ex- 
ternal rectus,  the  sti-ongest, 
is  fixed  partly  to  this  tuber- 
cle, blending  with  the  in- 
ferior   rectus,     partly  by 

another  head  which  arises 

fi'om  the  upper  margin  of 

the  si^henoidal  fissure,  and 

blends    with    the  superior 

rectus.    Between  these  two 

heads  is  a  tendinous  arch, 

which  gives  passage  to  the 

oThtri^lc"  '"'^^^  the 

scleiotic  coat,  a  quarter  of  an  inch  behind  the  cornea.  All  of  these 
mi^cles  are  ensheathed  by  processes  of  the  capsule  of  Tenon.  Tn 
act^on,  the  external  rectus  is  a  pure  abductor,  and  the  internal 

dSm'll'"'^'"  °'  ^  -f--  rectus, m 

ret^  radduor'""!.?'-'"'"'"'  "^^^  -^1-™- 

eTd  of  tL  ver^^^^^^  '"''•^•^  ^  -t-t-g  tl^e  superior 

ena  oi  the  vertical  meridian  outwards 

s,  Jf!!' ^^r^  (^^d'^cens)  is  seen  on  the  inner 

Mulace  of  the  rectus  externus,  which  it  supplies 

tw?.'  r^'^  ^^"^^  ''"^  <^"ter«  the  orbit  in 

wo  parts,  one  above  and  the  other  below  the  nasal  nerve.    In  its 

tr;::s^n:r  — ^-^^-^  cavemousplexuJ^aml 
The  upj„r  divisi^,  (g)  has  been  traced  above  the  optic  nerve  to 
the  levator  palpebra3  and  superior  rectus  muscles  ;    the  W 


Fig.  193.-Mu8cles  of  the  eyeball.    The  view  is  taken  fro.u  the  outer 
side  of  the  right  orbit  (from  Wilson). 

6.  Optic  nerve. 

7.  Koctns  iiiternuB. 


o'  J^uv'^      palpebrce  superioris. 
f-  Ubliquus  superior, 
o.  Eectus  superior. 
4.  Iiisertion  of  rectus  externus. 
0.  Uouble  origin  of  rectus  externus 


M.  Eectus  inferior. 
9.  Obliquus  inferior. 
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dh'ision  (12)  is  now  seen  running  below  the  optic  nerve  to  give 
small  branches  to  the  internal  and  inferior  recti,  and  a  long  branch 
which  runs  on  the  inferior  rectus  to  the  inferior  oblique  muscle, 
and  supplies  the  short  root  to  the  lenticular  ganglion.  The  nerve 
to  the  inferior  oblique  is  the  only  long  muscular  nerve  in  the 
orbit. 

[To  expose  the  obliquus  inferior,  it  will  be  necessary  to  di-aw  the 
eyeball  to  the  upper  and  outer  angle  of  the  orbit,  and  to  remove 
the  conjunctiva  at  the  lower  and  inner  part.] 

The  ObUquus  Inferior  (Fig.  193,  g)  muscle  Hes  obliquely  in 
the  orbit  beneath  the  rectus  inferior.  It  arises  from  the  floor  of 
the  orbit  just  outside  the  lachrymal  groove,  and  passing  below  the 
inferior  rectus,  then  between  the  external  rectus  and  sclerotic,  is 
inserted  into  the  globe  a  little  behind  the  equator,  above  the  level 
of  the  rectus  extermis,  and  close  to  the  insertion  of  the  obhquus 
superior  Like  the  other  muscles,  it  receives  an  investment  ti;om 
the  capsule  of  Tenon.  It  rotates  the  upper  end  of  the  vertical 
mea-idian  of  the  globe  outwards  (antagonising  the  superior  obhque), 
and  aids  in  abduction  and  elevation  of  the  cornea. 

Summary  of  the  Actions  of  the  Ocular  Muscles.-The  cornea  is 
raised  by  the  superior  rectus  and  inferior  oblique  depressed  by 
the  inferior  rectus  and  superior  oblique,  abducted  by  the  externa 
rectus,  and  adducted  by  the  internal  rectus.  The  upper  end  of 
the  vekical  meridian  of  the  eye  is  rotated  outwards  by  the  inferior 
oblique  and  inferior  rectus,  and  inwards  by  the  supenor  obhque 
and  superior  rectus.  The  oblique  upward  and  ^o-nward  mo^- 
ments  of  the  cornea  are  effected  by  the  same  muscles  a.  the  duect 
movements,  aided  by  the  external  and  internal  recti :  thus,  the 
TeTs  cHrected  upwards  and  outwards  by  the  combined  action  o 

he  superior  and  External  recti  and  the  ^^f^^'^^ 
and  inwards  by  the  superior  and  internal  recti  and  the  inferior 

"""Se  Capsule  of  Tenon  maybe  demonstrated  upon  Ae  subject 
without  any  serious  difficulty,  and  should  be  ^^''^f^^^'^- f 

The  capsule  proper  invests  and  is  co-extensive  with  the  scleioti  . 
It  is  attached  in  front  to  the  margin  of  the  cornea  i-'^^^'^Hl 
the  '  subconjunctival  tissue  '  of  ophthalmic  surgeons)  and  behrnd  to 
the  sheath  of  the  optic  nerve.  Its  inner  surface  is  and 
separated  by  a  kind  of  lymph  space  from  the  -^-f 
outer  surface  is  connected  with  the  adipose  tissue  of  the  orbit  b> 
bands  of  connective  tissue.  , 

It  is  pierced  by  the  vessels,  nerves,  and  muscles  of  the  c>e,  and 
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gives  off  six  wKjiiHtl  jiroresses,  one  to  each  muscle.  That  to  the 
superior  oblique  covers  only  the  reflected  tendon,  and  terminates 
at  the  pulley;  the  others  fonn  each  a  loose  sheath  for  the  tendon, 
but  blend  intimately  with  the  perimysium  of  the  muscular  belly 
and  become  less  and  less  demonsti'able  as  they  approach  the 
origin. 

With  each  of  the  vaginal  processes,  except  that  to  the  superior 
obUque,  is  connected  a  process  of  fixatkw,  which  is  directly  or 

Fig.  194. 


15- 


mdn-ectly  attached  to  the  bony  waU  of  the  orbit  in  such  a  manner 
as  to  hmit  the  contraction  of  the  muscle  and  alter  somewhat  its  line 
oi  action.  These  secondary  processes  are  of  considerable  strength 
and  contam  unstriped  muscular  fibre.  The  external  rectus  process 
IS  attached  to  the  outer  margin  of  the  orbit,  the  internal  rectus 
process  goes  to  the  lachrymal  crest,  while  those  of  the  superior  and 
la^enor  recti  pass  to  the  orbital  border  of  the  tarsal  cartilages,  and 
only  mdn-ectly  to  the  orbital  margin  through  the  tarsal  ligaments 


Fig.  194.— Frontal 


!•  Supra-trochlear  nerve. 

2.  Frontal  nerve. 

3.  Levator  palpebraa. 

4.  Superior  rectus. 
6.  Superior  oblique. 

6.  Temporal  muscle. 

7.  Infra-trochlear  nerve. 

8.  Lachrymal  gland. 
Internal  rectus. 


section  of  orbit  (after  Merkel). 

10.  Lachrymal  nerve. 

11.  Middle  turbinate  bone. 

12.  External  rectus. 

13.  Inferior  rectus. 

14.  Inferior  oblique. 

15.  Infundibuluin, 

16.  Superior  maxillary  nerve. 
•  18.  Antrum. 
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In  addition  to  these  structures,  Mr.  I.ockwood  describes  a  smpensory 
hand  which  is  attached  to  the  inner  and  outer  walls  of  the  orbit, 
and  forms  a  kind  of  hammock  passing  beneath  and  supporting  the 
globe. 

If  all  the  contents  of  the  orbit  are  removed,  the  lO-Mal  bnnoM  ,,/ 
the  superior  maxillary  nerve  [teiiiporo-malar)  may  be  seen  passing 
through  the  spheno-maxiUary  fissure,  and  dividing  into  two 
branches— the  sahcutaiieus  iimIch,  which  pierces  the  malar  bone, 
and  the  temporal  branch,  which  pierces  the  outer  waU  of  the  orbit 
to  reach  the  temporal  integument  (p.  361);  and  the  spheno- 
maxillary fissui-e  will  be  found  closed  by  involuntary  muscular 
fibre,  the  orhitalis. 

The  Side  of  the  Neck. 

[The  head  is  to  be  drawn  as  far  back  as  possible  by  means  of  a 
hook  placed  in  the  chin,  and  the  side  to  be  dissected  (by  preierence 
the  right  side  first)  should  be  made  prominent  by  means  of  blocks 
placed  beneath.  Before  beginning  the  d-^^'^tr,;  ^^^^ 
should  pass  his  finger  along  the  median  line  of  the  neck,  and 
reco^nis^e  the  followmg  poiSts.  Firstly,  the  lower  jaw,  and  fi-om 
an  inch  and  a  half  to  two  inches  below  it  the  slight  P^lfctiou  o^ 
the  hvoid  bone  ;  next  a  hollow,  corresponding  to  the  thyro-hyoid 
membrane,  and  below  this  the  projecting  angle  of  the  thyroi^ 
Silage  (pomum  Adami),  which  is  very  sma  1  m  women;  about 
an  nch  beFow  the  pomum  Adami  is  a  depression  corresponding  t« 
Se  So-thyroid  space,  through  which  laryngotomy  if.  performed 
stm  lower  will  be  felt  the  hard  ring  of  the  cricoid  cartilage  and  m 
a  thin  subject  the  rings  of  the  trachea  may  be  recognised  lowei 
down;  sometimes  also  the  isthmus  of  the  thyroid  body  may  be  felt 
cTO^si^ff  the  trachea,  usually  over  the  second  and  third  rings. 

An  indsfon  is  to  be  made  from  the  chm  to  the  sternum,  and 
another  outwards  along  the  clavicle  as.  far  as       incision  P^.^ 

with  hooks.] 

The  Platysma  Myoides  (Fig.  185,  6)  is  now  seen  to  reach  to 
the  side  of  the  lower  jaw,  where  it  is  partially  --;^<^.^- 
its  fibres -blend  with  the  muscles  of  the  lower  hp.    The  niuscle 
decussates  in  the  median  line  with  its  f eUow  of  the  op^iosite  side  fo 
a  short  distance  above,  but  at  the  lower  part  o  the 
rinno-ular  interval  exists  between  the  two.    A  few  small  bianche^ 
the  superficial  cervical  nerve  will  be  found  l-rcmg  the  mus  le 
and  the  external  and  anterior  jugular  vein.,  may  sometimes  be  seen 
through  its  fibres. 
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[The  platysma  is  to  be  carefully  reflected  upwards  like  the  skin, 
the  superficial  nerves  are  to  be  dissected  out,  and  the  sterno -mastoid 
cleaned  by  removing  that  part  of  the  deep  cervical  fascia  which 
forms  the  superficial  layer  of  its  sheath.] 

The  External  Jugular  Vein  (Fig.  195,  14)  is  formed  by  the 
junction  of  the  internal  maxillary  and  temporal  veins  in  the  parotid 
gland.  The  trunk  so  formed  {temporo-maxillaTy)  is  soon  joined  by 
the 'posterior  auricular  (10)  and  sometimes  by  the  occipital  vein,  and 
gives  off  a  large  commxmicating  vessel,  the  nmimunicating  facial  (13), 
to  the  common  trunk  of  the  lingual  and  facial  veins  (internal 
jugular) ;  it  then  crosses  the  sterno-mastoid  between  this  muscle 
and  the  platysma,  and  receives,  near  the  middle  of  the  neck,  the 
posterior  exteriuil  jugular  (12)  from  the  cervical  and  occipital  region. 
Reaching  the  outer  border  of  the  sterno-mastoid,  close  to  its 
clavicular  origin,  it  is  joined  by  three  tributaries,  the  transversalis 
colli  (16)  and  supra-scapular  (18)  on  the  outer  side,  and  the  anterior 
jugular  (23)  in  fi'ont.  Finally  it  pierces  the  deep  fascia  and  opens 
into  the  subclavian  vein.  The  vein  and  its  principal  tributaries  are 
valved  before  their  terminations. 

The  Anterior  Jugular  Vein  (Fig.  195,  23)  begins  beneath  the 
chin  by  the  union  of  small  superficial  and  deep  branches,  and  passes 
down  the  neck,  near  the  middle  line,  to  reach  the  sterno-mastoid. 
It  here  receives  a  tributary  (19),  sometimes  of  considerable  size, 
communicating  with  the  facial  above,  and  running  along  the 
anterior  border  of  the  sterno-mastoid.  It  then  pierces  tEe  deep 
fascia,  runs  beneath  the  sterno-mastoid  a  little  above  its  origin, 
and  ends,  as  stated,  in  the  external  jugular.  The  two  anterior 
jugular  veins  are  joined  together,  just  above  the  sternum,  by  a 
transverse  branch,  which  runs  in  the  fat  between  the  two  layers  of 
the  deep  cervical  fascia.  The  vessel  may  be  wounded  in  the 
operation  for  wry-neck. 

The  Superficial  Cervical  Nerve  (Fig.  185,  17),  a  nerve  of  small 
size,  is  seen  to  divide  into  two  or  three  branches  supplying  the  skin 
over  the  anterior  triangle,  the  upper  one  communicating  with 
branches  of  the  facial  nerve  below  the  jaw. 

The  Sterno-CIeido-Mastoid  Muscle  (Fig.  185,  28)  arises  by  a 
rounded  tendon  from  the  anterior  surface  of  the  manubrium  stemi, 
about  half  an  inch  below  the  supra-sternal  notch,  and  by  a  broad 
tendinous  bilammar  origin  from  the  inner  third  of  the  upper  part  of 
the  clavicle.  Between  the  two  heads  of  origin  is  a  cellular  interval, 
which  may  extend  for  some  distance  up  the  neck.    The  .sternal 

n    )  """"f -V'  ''""'1  and  outer 

surface  of  the  mastoid  process  of  the  temporal  bone  {sterno-mastoid) 
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Fig.  195. 


Fig.  195. — Diagram  of  veins  of  liead 
external  jugular  system  in  black 
outline. 

1.  Supra-orbital. 

2.  Anterior  temporal. 

3.  Supra-troohlear. 

4.  Middle  t(!mporal. 

5.  Palpebral. 

(■>.  Temporal,  receiving  transverse 
facial,  parotid,  and  auricular 
tributaries,-  and   joinine;  with 
internal  maxillary  (not  shown 
to  form  temporo-maxillary. 


and  neck.  The  temporo-nmxillai-j'  and 
:,  the  internal  jugular  system  in  double 

7.  Lateral  nasal. 

a.  Occipital  vein  disappearing  to 
reach  the  deep  veins  of  the 
neck. 
9.  Superior  labial. 

10.  Posterior  auricular. 

11.  Deep  facial. 

12.  Posterior  external  jugular. 

13.  Commur.icating  facial. 

14.  External  jugular. 
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and  into  the  outer  half  of  the  superior  curved  line  of  the  occipital 
bone  {stenio-oca'pitalis).  The  superficial  lamina  of  the  clavicular 
head  (clei do -mastoid)  forms  a  muscular  belly,  which  passes  to  the 
mastoid  process  beneath  the  insertion  of  the  sternal  head  ;  and  the 
deep  lamina  {dtido-occipitnUs)  runs  to  the  superior  curved  line  of 
the  occipital  bone  underneath  the  hinder  portion  of  the  sternal 
head.  Along  the  posterior  bonier  of  and  beneath  the  muscle  wiU 
be  seen  several  small  lymphatic  glands.  Its  nerve  supply  is  derived 
from  the  spinal  accessory  and  fi-om  the  anterior  division  of  the  2nd 
cervical  nerve. 

The  action  of  the  sterno-cleido-mastoid  is  (1)  to  flex  the  neck  at 
all  the  cervical  articulations  below  the  second;  (2)  to  lateralise  the 
head  towards  the  shoulder  of  the  same  side,  moving  all  the  cervical 
joints  except  the  second;  and  (3)  to  rotate  the  face  towards  the 
opposite  shoulder,  partly  thi-o ugh  the  atlanto-axial  joint,  and  partly 
at  the  other  cervical  articulations.  Thus,  during  complete  contrac- 
tion, the  face  would  be  made  to  look  upwards  and  to  the  opposite 
side  while  the  neck  is  inclined  forwards.  If  both  muscles  act 
together  from  below  they  would  dii-ectly  flex  the  neck  at  the  cervical 
articulations  below  the  second,  but  they  would  tend  to  extend  the 
head  at  the  occipito-atlantal  joint.  If  the  head  and  neck  be  fixed 
the  muscle  raises  the  sternum  and  so  aids  in  inspiration. 

The  superficial  layer  of  the  Deep  Cervical  Fascia,  which  has 
been  described  as  extending  from  the  trapezius  across  the  posterior 
triangle,  and  then  as  forming  a  sheath  for  the  sterno-mastoid 
Qj.  379),  IS  now  seen  to  cover  in  the  parts  included  in  the  anterior 
triangle,  and  to  extend  to  the  median  line  closing  in  the  carotid  and 
submaxillary  triangles  (p.  401).  Above,  it  adheres  to  the  body  of 
the  hyoid  bone  and,  after  ensheathing  the  submaxillary  gland  is 
attached  to  the  lower  border  of  the  inferior  maxilla  ;  from  the  au-le 
of  the  jaw  a  strong  slip  extends  to  the  styloid  process  of  the  tem- 
poral bone  (stylo-maxillary  ligament),  separating  the  parotid  from 
the  submaxillary  gland,  and  between  the  jaw  and  the  mastoid  pro- 
cess It  extends  over  the  parotid  gland  to  the  zygomatic  arch,  forming 
the  parotid  fascia.    Below,  it  is  fixed  to  the  upper  border  of  the 


1.5.  Inferior  labial. 

16.  Transversalis  colli. 

17.  Common  trunk  of  lingual  and 

facial  (lingual  not  Heen). 

18.  Supra-scapular(should  be  larger). 

19.  Anterior  jugular  communicatine. 

20.  Subclavian. 

21.  Superior  thyroid. 


22. 
23. 
2.5. 
27. 
29. 
lil. 
33. 


Cephalic. 
Ajiterior  jugular. 
Middle  thyroid. 
Vertebral. 
Inferior  tliyroid. 
Superior  intercostal. 
Internal  nniinnuiry. 
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sternum,  there  splitting  into  two  laminae,  between  which  are 
included  some  fat  and  a  transverse  branch  uniting  the  two  anterior 
jugular  veins.  A  Second,  deeper  layer  of  fascia  covers  the  sterno- 
hyoid, thyro-hyoid  and  omo-hyoid,  binding  down  the  central  tendon 
of  the  latter  muscle  to  the  clavicle,  and  sending  a  process  called  the 
mediastinum  colli  backwards  between  the  cervical  viscera  (oesopha- 
gus, larynx  and  trachea,  &c.)  and  the  common  carotid  artery,  to 
join  the  prevertebral  aponeurosis  opposite  the  cervical  ti-ans verse 
processes.  A  TJiird  and  still  deeper  layer  ensheaths  the  thyroid 
body,  fixes  its  isthmus  to  the  hyoid  bone,  and  its  lateral  lobes  to 
the  extremities  of  the  first  and  second  tracheal  rings  {superior  and 
lateral  thyroid  h'yaments) ;  and  passing  downwards  becomes  con- 
nected with  the  front  of  the  pericardium.  The  carotid  sheath  is 
fonned  -by  the  junction  of  the  various  layers  of  cervical  fascia 
surrounding  the  vessels. 

Well-marked  lymph  spaces  may  be  demonstrated  between  the 
fascial  layers  in  the  neck  in  certain  situations.  The  chief  of  these 
are  (1)  the  pre-viscercd  fissure,  in  front  of  the  trachea  and  thyroid 
body,  extending  downwards  behind  the  lower  extremities  of  the 
sterno-hyoid  and  sterno -thyroid  muscles  into  the  superior  medi- 
astinum ;  (2)  the  retro-viscercd  fissure,  between  the  pharynx  and 
oesophagus  in  front  and  the  vertebral  column  and  pre-vertebral 
muscles  behind  This  is  boimded  on  each  side  by  the  mediastinum, 
colli,  and  may  be  traced  upwards  as  far  as  the  base  of  the  cranium 
and  downwards  into  the  superior  and  posterior  mediastina  ;  (3)  the 
sterno-mastoid  fissure,  behind  the  lower  part  of  the  sterno-mastoid 
muscle.  It  extends  downwards  into  the  axiUa  and  into  the  superior 
mediastinum.  These  fissures  have  considerable  influence  upon  the 
direction  followed  by  pus  in  cases  of  disease  of  the  cervical  vertebi-se, 
or  deep  suppurations  in  the  neck. 

The  Anterior  Triangle  (Pig.  185)  of  the  neck  is  a  space 
botmded  in  front  by  the  median  line  from  the  symphysis  menti  to 
the  sternum  ;  behind  by  the  sterno-mastoid  muscle  ;  its  base  is 
formed  by  the  lower  jaw  and  a  line  from  the  angle  of  the  jaw  to 
the  mastoid  process ;  and  its  apex  is  below,  at  the, top  of  the  sternum. 
It  is  covered  in  by  the  skin  and  superficial  fascia,  the  platysma, 
the  superficial  layer  of  the  deep  fascia,  and  the  superficial  vessels 
and  nerves;  and  is  subdivided  into  three  smaller  triangles  by  the 
anterior  belly  of  the  omo-hyoid,  the  stylo-hyoid  and  posterior  belly 
of  the  digastricus,  and  the  body  of  the  hyoid  bone. 

The  Submaxillary  Triangle  is  bounded  above  by  the  lower 
border  of  the  inferior  maxilla  and  the  stylo-niaxillary  ligament ;  in 
front  by  the  midline  from  chin  to  hyoid  bono,  and  behnv  by  the 


Fig.  196. 
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hyoid  bone  and  the  stylo-hyoid  and  posterior  beUy  of  the  digas- 
tncus.    Its  floor  ^s  formed  by  the  anterior  belly  of  the  digasti'icus 
the  niylo-hyo.d  the  hyo-glo«sus,  and  the  middle  constrictol"  and  ^ 

^     "llT  ?hTl,  -^b^^-ii^-T  - Wy  and  Ijonphatic 

fnfe  t  dentr°°   r'  '^"'^       -^J^o-hjokl  branches  of  the 

mieiioi  dental  vessels  and  nerve. 

The  Superior  Carotid  Triangle,  a  small  but  veiy  important 
space^is  boxmded  by  the  stylo-hyoid  and  posterior  belW  the 
d,gasfa-icus  above  the  anterior  belly  of  the  omo-hyoid  ti°  and 
he  sterno-mastoxd  1>M    Its  floor  is  formed  bv  the  hyoid  bone 
the  th.roid  cartilage,  the  thyro-hyoid  membrane  and  li^Lent  T: 

i      }  ngeai,  occipital,  and  posterior  am-icular  branches  of  the  Is^f 
the  superior  thyroid,  lingual,  facial,  communicating  fadal  ani 
STlr^^  ly-phatic  glands  and  vessels;  the^vagus  nerTe 
bmn2  .^'^^THgeal  and  superior  cardiac  branches 

nerve,  with  its  descendens  cervicis  and  thyro-hyoid  branches 

A.  Innominate  artery.  tt  o 

B-  Right  Subclavian  artery  v'  °"P™f '='^P"J,ai-  vein. 

0.  Right  Common  Carotid^"  w'  i°fT°-'  ''""^      Omo- hyoid. 

D.  External  Carotid  W.  Subclavian  vein. 

E.  Internal  Carotid  '  Scalenus  auticus,  with  Phrenic 

F.  Lingual  artery.  '  y  p,"®.^"^^. 
O.  Facial  artei-y.  I'  Clavicle. 

H.  Temporo-maxillaryartei-y.  t  Ef?!f/"'' 

I-  Occipital  artery  ^  o  ii-,  ^''^mo-mastoid. 

K-  Internal  .Jugular  vein.  o"  o '°  "  Sterno-mastoid  (cut). 

L.  Spinal-accessory  nerve  j  posticus. 
M.  Cervical  plexus' (cut)    '  ii*'^'"'^"'' MguH  scapul.c. 

N.  Pneuino-gastric  nerve.  i;'  t„?I'"'  f"^'  Sterno-niastoid. 

O.  Hypoglossal    nerve    on    ],yo  7  ^'^Tf  ^'^''I'^T  artery. 

glosHUs.  y  J-  J*uct  of  parotid  gland. 

I'  P-  Brachial  ple.xus.  °-  C;eiiio-l,yoideus. 

Subclavian  artery  (3rd  nartl  in  «  ^  °"  '^'"'^l  ('"I'lied  down). 

R-  Posterior  Scapular  artry  (  i-is.  n  '  a"?""'"'"  1^',^°"^  '^^''^ry 

.ng  from  subclavian)      '  4en 0"'0-byoid. 

S.  Supra-scapular  artery  't  S  f  •  , 
^-  Superficial  Cervical  arterv  Sterno-thyroid. 


1  artery 
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Fig.  197 


Fig  197.-Transver8e  section  of  neck,  opposite  5tb  cervical  vertebra 
(Modified  from  Braune). 

7.  Lymphatic  gland 


1.  Tliyro-hyoid. 

2.  Stenio-liyoid  (omo-liyoid  lies  to 

the  left'). 
;!.  Tliyroid  cartilage. 

4.  Space  for  platysma  between  the 

layers  of  the  superficial  fascia 
(muscle  not  represented). 

5.  Stemo-mastoid. 
(i.  Glottis. 


8.  Arytenoid  cartilage. 

9.  Descendens  cen  icis  nerve. 

10.  Inferior  constrictor. 

11.  Internal  jugular  veni. 

12.  Longus  colli. 

13  Common  carotid  artery. 
14.  5th  cervical  vertebra  (near  upper 
surface). 
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the  pneumo-gastiic  nerve  being  concealed  bekind  and  between  the 
vessels,  and  the  sjonpathetic  nerve  lying  still  deeper  beneath  their 
sheath.  The  commencement  of  the  external  and  internal  carotids 
is  seen  at,  or  near,  the  upper  border  of  the  thyroid  cartilage,  and 
both  vessels  are  crossed  superficially  by  the  hj^joglossal  nerve,  a 
small  twig  of  which  to  the  thyro-hyoid  muscle  should  be  preserved  ; 
the  superior  laryngeal  nerve  appears  on  the  inner  side  of  the  carotid 
vessels,  passing  behmd  the  internal  and  external  carotid  arteries  to 
enter  the  larjmx  thi-ough  the  interval  between  the  hyoid  bone  and 
the  thjToid  cartilage,  between  the  middle  and  inferior  constrictors 
of  the  pharynx.  Lower  down,  a  branch  of  this  nerve,  the  external 
laryngeal,  ending  in  the  crico-thyroid,  should  be  sought  for. 

The  superior  thja-oid,  lingual,  and  facial  arteries  are  partly  visible 
in  the  anterior  portion  of  the  space ;  and  the  occipital  artery  is  seen 
tm-jiing  backwards  below  the  digasti-ic,  with  the  hji^oglossal  nerve 
curving  roimd  its  sterno-mastoid  branch. 

The  Inferior  Carotid  Triangle  is  bounded  in  front  by  the 
median  line  from  hyoid  bone  to  sternum,  heliind  and  above  by  the 
omo-hyoid,  hehind  and  below  by  the  sterno-mastoid.  Its  floor  is 
fomied  by  the  sterno-hyoid  and  sterno-thyroid  muscles,  the  thyroid 
body,  the  larynx,  trachea,  and  oesophagus,  the  thyi-oid  vessels,  some 
small  nerves,  and  lymphatics. 

[It  will  be  advisable  to  examine  the  ligaments  of  the  inner  end 
oi  the  clavicle,  before  detaching  it.  The  sternal  origin  of  the 
sterno-mastoid  must  be  cut,  and  any  remains  of  the  pectoraUs 
inaior  must  be  removed,  in  order  that  the  Hgaments  between  the 
clavicle,  sternum,  and  first  rib,  and  also  between  the  two  clavicle'; 
may  be  cleaned.  ' 

It  is  supposed  that  the  clavicle  has  been  cut  close  to  the  attach- 
ment of  the  sterno-mastoid  in  the  dissection  of  the  posterior  triauo-le 

r  •  1  ,  "®nn'        ^         ^"^^  case  it  shoidd  now  be 

divided.  Ihc  inner  end  of  the  bone  being  then  drawn  up  the 
costo-claviciilar  ligament  is  to  be  divided,  and  the  knife  iiassed  into 
tlie  sterno-clavicular  articulation  from  below,  and  close  to  the 
clavicle.  By  this,  one  of  the  two  sjoiovial  membranes  will  be 
opened,  and  the  other  can  be  exposed  by  cutting  from  above  close 
to  the  sternum,  thus  lea vmg  the  inter-articular  cartilage  uninjured. 
The  mter-articular  fibro-cartilage  is  to  be  divided  and  the  inner  end 

j^'  ^'^g"^-    ,     .  22.  Semi^inalis  colli." 

lb.  Vertebral  artery.  23.  Scaleni  medius  et  posticus 

y(.  «calenusanticU8andrcctu«capitis      24.  Complexus 

18  Sninii""'  Corvicalis  ascendens. 

IB.  bpmal  cord.  26.  Splenius  capitis  et  colli 
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of  the  bone  dislocated,  the  fibres  of  the  sterno-hyoid  which  are 
attached  to  it  being  separated.  The  sterno-mastoid  (with  the 
portion  of  the  clavicle)  is  then  to  be  turned  back,  being  carefully 
separated  from  the  fascia  beneath.  The  spinal-accessory  nerve  wdl 
be  found  to  pierce  it  at  the  upper  part,  and  a  branch  of  the  2nd 
cervical  nerve  enters  the  under-surface  of  the  muscle.] 

Parts  beneath  the  Sterno-Mastoid  Muscle.— By  the  removal 
of  the  sterno-mastoid  the  following  structures  will  be  brought  into 
view,  which  must  be  subsequently  studied  in  detail.    Above  are 
seen  the  posterior  beUy  of  the  digastric  and  the  stylo-hyoid ;  with 
the  posterior  auricular  artery  and  parotid  gland  at  the  upper  border 
of  the  digastric,  and  the  occipital  artery  at  the  lower  border  of  the 
same  muscle.    Lower  down  and  posteriorly  are  parts  of  the  splenius 
capitis,  levator  anguU  scapulte,  and  scalenus  medius,  with  the 
cervical  nerves  and  Ijnnphatic  glands.  In  front,  immediately  below 
the  digastric,  the  spinal-accessory  nerve  and  a  branch  of  the 
anterior  division  of  the  2nd  cervical  nerve  will  be  found  piercmg 
the  deep  fibres  of  the  sterno-mastoid,  and  the  hypoglossal  nerve 
arching  forward  over  the  carotid  vessels.    The  common  carotid, 
with  the  mternal  jugular  vein  external  to  it,  and  the  pnemno- 
gastric  nerve  lying  deeply  between  the  two,  appears  m  a  sheath  of 
fascia  above  the  border  of  the  omo-hyoid  ;  and  the  descendens 
cervicis  nerve  lies  either  upon  or  in  the  sheath,  and  forms  one  or 
more  loops  with  the  communicating  branches  from  the  cei-vica 
nlexus    The  bifurcation  of  the  carotid  wiU  be  seen  about  the  level 
of  the  upper  border  of  the  thyi-oid  cartilage,  the  mtemal  carotid 
pasSg  upwards  by  the  side  of  the  jugular  vem,  with  the  external 
carotid  in  front  of  it;  the  anterior  branches  of  the  latter  reaching 
0  W  beyond  the  sterno-mastoid,  and  the  superior  and  middle 
Woid  veins  opening  into  the  internal  .ng^Aav    Near  the  clavi  le 

subclavian  veins.  A  similar  but  snialler  dud  {nyU  ly.nplmt,r 
trunk)  may  be  found  on  the  right  s^Ml'^g-  • 

The  small  Descendens  Cervicis  Nerve  (Fig.  199,  ^4)1*  "o 
to  lo  dCeld  out.    It  Ues  either  upon  or  within  ^^^^^ 
carotid  vessels,  and  is  to  be  traced  upwards  to  he  JM-^^^^^^^^^^^^^ 
(which  crosses  the  carotid  sheath  just  below  the  digastiic  muscleV 
ind  downwards  to  its  junction  with  the  communicans  cervicis.  with 
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wliicli  it  forms  a  loop,  the  ansa  hypoglossi ;  from  the  ansa  hyjoo- 
glossi  are  given  oif  braTiches  to  the  sterno-hyoid,  sterno-thyroid,  and 
posterior  bell}-  of  the  omo-hyoid,  the  anterior  bellj'  of  that  muscle 
beingsupplied  by  the  descendens  cervicis  before  it  joins  with  the  ansa. 


The  communicans  cervicis  is  derived  from  the  2nd  and  3rd 
cervical  nerves,  and  is  occasionally  double. 

The  Nerve  to  the  Thyro-liyoid  is  seen  coming  from  the  hypo- 
glossal in  front  of  the  origin  of  the  descendens  cervicis.  These 
two  branches,  together  with  the  nerve  to  the  genio-hyoid,  are 

Fig.  198.— Muscles  of  the  anterior  aspect  o 
figure  the  superficial  muscles  are  seen,  on 

1.  Posterior  belly  of  digastric.  14. 

2.  Its  anterior  belly.  Aponeurotic 

pulley,  through  which  its  ten- 
don is  seen  passing,  attached  to 
the  body  of  the  os  hyoides,  3. 

4.  Stylo-hyoid  muscle. 

5.  Mylo-hyoid  muscle. 
<i.  Genio-hyoid  muscle. 

7.  Stylo-glossus. 

8.  Hyo-glossus. 

9.  Styloid  process. 
10.  Stylo-pharyngeus. 
U.  Sterno-cleido-mastoideus. 

12.  Its  sternal  origin. 

13.  Its  clavicular  origin. 


15. 
IG. 
17. 

18, 


19. 
20. 


21. 


f  the  neck ;  on  the  left  side  of  the 
the  right  the  deep  (from  Wilson). 

Sterno-hyoid. 

Sterno-thyroid  of  the  right  side. 
Thyro-hyoid. 

Anterior  belly  of  the  omo-hyoid. 
18.  Its  posterior  belly  ;  on  the  left 
side,  the  tendon  of  the  muscle 
18  seen  to  be  bound  down  by  a 
portion  of  the  deep  cervical 
fascia. 

Clavicular  portion  of  the  trape- 
zius. 

Scalenus  anticus,  of  the  right 
side. 

Scalenus  posticus;  the  scalenus 
inedius  is  seen  between  the  two. 
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veallj-  derived  from  tlao  coinmiiniciitiii^'  branch  j,'iveii  to  the  hypo- 
glossal by  the  first  and  second  cervical  nerves,  and  are  not  of 
intra-cranial  origin. 

[The  fascia  is  now  to  be  removed  from  the  snpe:-ficial  muscles  of 
the  triangle,  but  the  carotid  sheath  should  be  left  untouched  for  the 
present.] 

The  Sterno-hyoid  (Fig.  198,  14)  is  the  most  superficial  muscle  ; 
it  is  separated  from  its  feUow  of  the  opposite  side  by  only  a  small 
ceUular  interval  above,  but  diverges  from  it  below.  It  arises  from 
the  back  of  the  first  piece  of  the  sternum,  the  posterior  sterno- 
clavicular ligament,  and  the  inner  extremity  of  the  clavicle ;  and  is 
■inserted  into  the  body  of  the  hyoid  bone. 

It  is  a  depressor  of  the  hyoid  bone,  fixing  it  during  the  action 
of  the  supra-hyoid  muscles.  It  may  act  feebly  as  a  muscle  of 
inspiration,  by  raising  the  sternum  when  the  hyoid  bone  is  fixed 

from  above.  t 

The  Sterno-tliyroid  (Fig.  198,  15)  is  deeper  and  broader  than 
the  preceding  muscle,  by  which  it  is  partly  covered.  It  arises 
fi-om  the  back  of  the  sternum  below  the  sterno-hyoid,  and  fi-om 
the  first  or  sometimes  the  second  costal  cartilage  ;  and  is  inserted 
into  the  oblique  line  on  the  .side  of  the  thyroid  cartilage^  It  very 
generally  has  a  transverse  tendinous  intersection  m  its  fibres,  it 
is  separated  from  its  fellow  above  by  a  considerable  interval,  but 
comes  into  close  contiguity  with  it  below. 

It  is  a  depressor  of  the  thyroid  cartilage,  and  a  feeble  elevator  of 
the  sternum  when  the  cartilage  is  drawn  upwards  and  fixed. 

The  Thyro-hyoid  (Fig.  198,  16)  is  a  dii-ect  continuation  of  the 
last  muscle.  It  arises  from  the  obHque  hne  of  the  thyi'oid  cartilage, 
and  passing  beneath  the  omo-hyoid  is  ivserted  into  the  lower  border 
of  the  bodv  and  greater  cornu  of  the  hyoid  bone. 

It  is  an  elevator  of  the  thyroid  cartilage  acting  from  above,  and  a 
depressor  of  the  hyoid  bone  acting  from  below,  when  the  thyroid 
cartilage  is  drawn  downwards  and  fixed. 

The  Omo-liyoid  (Fig.  198,  17)  can  now  be  seen  m  its  who  e 
length,  crossing  the  neck  beneath  the  sterno -mastoid,  and  consist- 
ing of  two  bellies  united  by  a  small  tendon,  which  has  been  seen 
to  be  held  down  to  the  clavicle  and  first  rib  by  a  process  of  the 
deep  cervical  fascia.  It  arises  from  the  upper  margin  of  the  scapula 
close  to  the  notch,  and  from  the  transverse  ligament  which  conveit^ 
the  supra-scapular  notch  into  a  foramen  :  and  ,s  vrserted  uito  the 
body  of  the  hyoid  bone  externally  to  the  sterno-hyoid.  and 
superficially  to  the  thyro-hyoid  muscle. 
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It  is  a  depressor  of  the  hyoid  bone  and  a  feeble  elevator  of  the 
scapula. 

The  steruo-hyoid,  sterno-thyi'oid,  and  omo-hyoid  muscles  are 
aU  supplied  by  the  ansa  hj^joglossi,  except  the  anterior  belly  of  the 
omo-hyoid,  which  receives  a  branch  from  the  descendens  cervicis. 
The  thyro-hyoid  is  supplied  by  a  special  branch  of  the  hypoglossal 
nerve. 

The  Digastric  (Pig.  198,  i)  muscle  consists  of  two  bellies, 
placed  above  the  hyoid  bone,  to  which  the  intermediate  tendon  is 
attached  by  fascia.  It  arises  from  the  digastric  fossa  on  the  inner 
side  of  the  mastoid  process  of  the  temporal  bone;  and  is  inserted 
into  a  rough  surface  at  the  lower  border  of  the  inferior  maxilla, 
close  to  the  median  line.  Its  action  is  to  depress  the  lower  jaw,  or 
if  the  jaw  is  fixed,  to  raise  the  hyoid  bone  and  larynx.  Its  posterior 
belly  is  supplied  by  a  branch  of  the  facial  nerve,  and  the  anterior 
by  the  mylo-hyoid  branch  of  the  inferior  dental  nerve  (oth).  The 
submaxillary  salivary  gland  lies  in  the  angle  between  the  two 
beUies. 

The  Stylo-hyoid  (Eig.  198,  4)  is  the  muscle  in  immediate  con- 
nection with  the  posterior  beUy  of  the  digastric,  and  is  pierced 
by  the  tendon  of  the  latter  close  to  the  hyoid  bone.  It  arises  from 
the  outer  or  posterior  part  of  the  base  of  the  styloid  process  of  the 
temporal  bone,  and  is  inserted  into  the  upper  surface  of  the  body 
of  the  hyoid  bone  at  its  jruiction  with  the  great  cornu.  It  is  an 
elevator  of  the  hyoid  bone  and  is  supplied  by  the  facial  nerve. 

[In  order  to  show  the  sheath  of  the  carotid  vessels  completely,  the 
sterno-hyoid  and  sterno-thyroid  must  be  reflected.  But  before 
doing  so  the  dissector  of  the  left  side  should  seek  the  termination  of 
the  thoracic  duct  {v.  p.  422). 

Tv'^^^^  muscles  have  been  reflected  the  sheath  is  to  be  opened 
ihe  descendens  cervicis  nerve  has  already  been  traced  upon  it  and 
within  will  now  be  found  the  common  'carotid  arterv  nearest  the 
median  line  ;  more  externally  the  internal  jugular  vein,"  and  between 
but  behind  these  the  pueumo-gastric  (or  vagus)  nerve.  Behind  the 
sheath  will  lie  found  the  trimk  of  the  sympathetic  nerve,  Ivine 
parallel  with  the  vessels  ;  and  crossing  behind  these,  at  the  leVel  of 
the  (,th  cervical  vertebra,  wiU  be  seen  the  inferior  th^Toid  arterv  and 
recurrent  laryngeal  nerve.  The  sheath  is  to  be  carefully  dissected 
away,  and  the  branches  of  the  artery  and  the  vein  followed  out  and 
cleaned,  as  lar  as  the  dissection  will  permit.  Tlie  largo  livposlos^al 
nerve  will  be  found  looping  round  the  occipital  or  sterno-n^'astoid 
artery,  and  crossing  in  front  of  the  external  and  internal  carotids 
n  a  curved  direction  immediately  below  the  digastric  muscle  •  and 
'a:^^:f       P~^-*™  crosses  b^lSlS 
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The  Common  Carotid  Artery  (Fig.  199,  14)  has  tlie  same 
relations  on  both  sides  of  the  neck  from  the  sterno-clavicular 
articiUation  upwards,  though  its  origin  is  different  on  the  two  sides. 

Fig.  199. 

"v 


17      19  21 


Fig.  199.— The  side  of  the 

1.  Occipital  artery. 

2.  Facial  vein. 

H.  Spinal-accessory  nerve. 

4.  Facial  artery. 

5.  Internal  jugular  vein. 

6.  Hypoglossal  nerve. 

7.  Communicans  cervicis  nerve. 

8.  Lingual  artery. 

9.  Pneumo-gastric  nerve. 

10.  Superior  laryngeal  nerve. 

11.  Plirenic  nerve. 

12.  Superior  thyroid  artery. 

13.  Stemo-cleido-mastoid  (reflected). 


eck  (drawn  hy  J.  T.  Gray). 

14.  Common  carotid  artery  with  de- 

soendens  cervicis  nerve. 

15.  Inner  end  of  chxvicle  (reflected). 

16.  Sterno-hyoid. 

17.  Subclavian  vein  (cut). 

18.  Omo-hyoid. 

19.  Subclavian  artery  giving  off  the 

thyroid  axis  and  the  intenial 
mammary  artery. 

20.  Middle  cervical  ganglion  of  sym- 

pathetic. 

21.  Apex  of  pleura. 
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Oil  the  right  side  it  commences  behind  the  top  of  the  steruo-clavi- 
ciilar  articulation,  by  the  Ijifurcation  of  the  innominate  into  common 
carotid  and  subclavian  arteries,  but  ou  the  left  side  it  begins  at 
the  arch  of  the  aort.a.  Its  direction  in  the  neck  is  upwards  and  a 
little  outwards,  and  would  be  sufficientlj^  indicated  bj'  a  line  from 
the  inner  end  of  the  clavicle  to  the  fi-ont  of  the  mastoid  2)rocess. 
It  ordinarily  divides  at  the  level  of  the  upper  border  of  the  thyi'oid 
cartDage  into  external  and  interaal  carotids. 

Its  relations  are— in  front  superficial  structui-es  including  the 
platysma,  the  sternal  origin  and  anterior  border  "of  the  storno- 
mastoid,  the  lower  portion  of  the  sterno-hyoid  and  sterno-thAToid 
muscles,  the  sterno-mastoid  branch  of  the  superior  thyroid  artery, 
the  internal  jugular  vein  at  the  root  of  the  neck  on  the  left  side, 
the  middle  and  superior  thyi-oid  veins,  the  anterior  jugular  vein 
(separated  fi-om  the  artery  by  the  sterno-hyoid  and  stern o-thyroid 
muscles),  the  descendens  and  communicans  cervicis  nerves,  and  a 
portion  of  the  lateral  lobe  of  the  thji-oid  body.  Behind  are  the  thi-ee 
lower  cervical  and  two  upper  thoracic  vertebrce,  with  the  longus 
colli  and  rectus  capitis  anticus  major,  the  subclavian  artery,  the 
vertebral  and  inferior  thyroid  arteries,  the  recm-rent  laryngeal 
nerve,  the  spnpathetic  cord  and  middle  cervical  ganglion,  the 
thoracic  duct  on  the  left  side  and  the  right  Ijonphatic  trunk  on  the 
nght.    Externally  are  the  internal  jugular  vein,  which  overlaps  it 
below  on  the  left  side,  the  pneumo-gasti-ic  nerve,  and  the  apex  of  the 
lung  (especially  on  the  left  side) ;  and  mternalh/  the  trachea,  larjaax, 
thyroid  body,  pharynx,  oesophagus,  and  recm-rent  laryngeal  nerve'. 

The  point  of  bifurcation  of  the  common  carotid  may  vary  a  little, 
but  is  more  frequently  above  than  below  the  upper'border  of  the 
thyroid  cartilage.  The  vessel  is  somewhat  enlarged  at  its  termina- 
tion, and  here  is  closely  related  in  front  to  a  vascular  glomeruJus 
(which  resembles  a  mass  of  connective  tissue  in  the  dead  subject) 
called  the  carotid  f/anglion. 

The  Internal  Carotid  Artery  (Fig.  200,  8)  ascends  to  the  base 
of  the  skull,  lying  close  to  the  pharynx,  and  upon  the  prevertebral 
muscles,  the  vagus,  and  the  sj-mpathetic  cord.  It  is  first  to  the 
outer  side  of  the  external  carotid,  and  is  crossed  in  front  bv  the 
hyiDoglossal  nerve,  the  digastric  and  stylo-hyoid  muscles,  and  the 
posterior  auricular  and  occipital  arteries;  and  6eAr»tZ  by  the  superior 
laryngeal  branch  of  the  pneumo-gastric.  In  its  further  course  it  i'. 
deeper  than  the  external  carotid,  and  is  separated  from  it  by  the 
styloid  process,  the  stylo-glossus  and  stylo-pharyngeus  niusoles,  the 
^losso-pharjTigeal  nerve,  and  the  pharyngeal  braneli  of  the  vaeus 
J-  maily  it  enters  the  carotid  canal  in  the  petrous  bone  ' 
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The  artery  will  be  more  fiilly  traced  out  in  tlie  deep  dissection  of 
the  neck  and  phar^^lx. 

The  External  Carotid  Artery  (Figs.  199,  200)  is  deiived  fi-om 
the  common  carotid  opposite  the  upper  border  of  the  thyroid 


Fig.  200.— The  carotid  arteries  (W.  A.] 


1.  Temporal. 

2.  Posterior  auricular. 

3.  Internal  maxillary. 

4.  Occipital. 

5.  Parotid  and  masseteric. 
0.  Sterno-mastoid. 

7.  Ascending  pharyngeal. 

8.  Internal  carotid. 


9.  Facial.  .  ,  t 

10.  Enlargement  of  carotid  at  bitur- 

cation. 

11.  Lingual. 

12.  Common  carotid. 

13.  Superior  thyroid. 

1 4.  Stenio-masloid  branch  of  superior 

thyroid. 


Pig.  201. 
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cnrtilao^e,  and,  lying  at  first  to  tlie  innor  side  of  and  then  superficial 
to  the  internal  carotid,  ascends  in  the  substance  of  the  parotid 
gland  to  a  point  opposite  the  neck  of  the  condyle  of  the  lower  jaw, 
where  it  gives  otf  its  terminal  branches.    Superficially  in  the  neck 
it  is  crossed  by  the  digastric  and  stylo-hyoid  muscles,  the  hypo- 
glossal nerve,  and  the  lingual  and  facial  veins,  and  deeply  is 
separated  from  the  internal  carotid  by  the  styloid  process,  the 
stylo-glossus  and  stylo-pharyngeus  muscles,  the  pharyngeal  branch 
of  the  vagus,  and  the  glosso-pharyngeal  nerve.     It  enters  the 
parotid  gland  behind  the  angle  of  the  jaw,  and  in  the  gland  lies 
beneath  the  tejnporo-maxiUary  vein  and  is  crossed  superficially  by 
the  facial  nerve.     Tnferimlli/  are  the  hyoid  bone,  the  pharynx,  the 
ramus  of  the  lower  jaw,  and  the  stylo-maxillary  Hgament. 
Its  branches  may  be  divided  as  follows  : — 
Anterior  set:  1 ,  Superior  Thyroid ;  2,  Lingual;  3,  Facial. 
Posterior  set:  1,  Occipital;  2,  Posterior  Am-icular. 
Ascending  branch  :  Ascending  Pharyngeal. 
•    Terminal  branches  :  1,  Temporal;  2,  Internal  Maxillary. 

The  anterior  and  posterior  sets  can  now  be  partly  dissected  ;  the 
rest  will  be  given  in  other  dissections. 

The  Superior  Thyroid  Artery  (Fig.  199,  12)  arises  close  to  the 
bifurcation  of  the  common  carotid,  and  sometimes  fi'om  the  main 
artery  itself.  It  mns  forward  beneath  the  depressor  muscles  of  the 
hyoid  bone,  and  then  downward  to  the  thyi-oid  body  to  anastomose 
with  the  inferior  thyi-oid  artery  from  the  subclavian  and  with  the 
thj-i-oid  vessels  of  the  opposite  side.  It  gives  off  an  inferior  hi/oid 
hrnnrh,  which  runs  along  the  lower  border  of  the  hyoid  bone,  and 
anastomoses  with  its  fellow  of  the  opposite  side  and  with  the  hyoid 


Fig.  201.— The  triangles  of  the  neck  (from  Maclise's  Surgical  Anatomy). 


A.  Common  Carotid. 

B.  External  Carotid. 

C.  Descendens  cervicis  nerve  lying 

on  the  Internal  Carotid. 

D.  Internal  .Jugular  vein. 

E.  Sternal  portion  of  Sterno-mas- 

toid. 

*E.  Clavicular  portion  of  Sterno- 
mastoid. 
P.  Platysnia  (cut). 

G.  External  .Jugular  vein. 

H.  Parotid  gland. 
I.  Facial  vein. 

K.  Submaxillary  gland. 

L.  Upper  part  of  platysma. 

M.  Cervical  fascia. 

N.  Sterno-hyoid  muscle. 


O.  Omo  hyoid  muscle. 

P.  Sterno-thj'roid  muscle. 

Q.  Sheath  of  Carotid  artery. 

R.  Cervical  fascia  enclosing  sterno- 

mastoid. 
S.  Upper  part  of  same  fascia. 
T.  Third  part  of  Sub  lavian  artery. 
U.  Descending  superficial  branches 

of  cervical  plexus. 
V.  Trapezius. 

W.  Transverse  cervical  artery. 
X.  Brachial  plexus. 

2.  Hyoid  bone. 

3.  Ijingual  arterj'. 

4.  Facial  artery. 

5.  Occipital  artery. 

G.  Posterior  belly  of  digastric. 
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branch  of  the  linj^ual  artery  ;  a  mpcriar  lari/nf/ecil  branch,  which 
pierces  the  thyro-hyoid  membrane  with  the  correspondiug  nei-ve ;  a 
crico-thyruid  branch,  anastomosing  with  its  fellow  of  the  opposite 
side  across  the  crico-thyi'oid  membrane  ;  and  a  sujierfinul  desrendin;/ 
branch,  which  supplies  the  depressor  muscles  of  the  hyoid  bone, 
and  gives  oii  a  sterno-mastoid  artery. 

The  Lingual  Artery  (Fig.  199,  8).— Only  a  very  small  portion 
of  the  lingual  artery  is  now  visible,  running  first  upwards  and  then 
transversely  upon  the  middle  constrictor  of  the  pharynx,  imme- 
diately above  the  greater  cornu  of  the  hyoid  bone,  to  disappear 
beneath  the  edge  or  through  the  fibres  of  the  hyo-glossus  muscle. 
It  is  crossed  by  the  digasti-ic  and  stylo-hyoid  mussles  and  the 
hyiioglossal  nerve,  and  overlapped  by  the  submaxillary  gland.  The 
remainder  of  the  vessel  will  be  described  in  the  dissection  of  the 
submaxillary  region. 

The  Facial  Artery  (Fig.  199,  4)  passes  upwards  and  forwards 
beneath  the  digastric  and  stylo-hyoid  muscles  and  hypoglossal  nerve, 
and  forms  a  remarkable  sigmoid  curve  as  it  lies  in  a  deep  groove  on* 
the  posterior  part  of  the  submaxillary  gland  before  reaching  the 
jaw.  It  crosses  the  jaw  with  the  facial  vein  to  its  outer  side, 
immediately  in  fi'ont  of  the  masseter  muscle,  and  will  be  followed 
out  in  the  dissection  of  the  face.  Its  inferior  puhitine  branch  may 
be  seen  disappearing  between  the  stylo-glossus  and  stylo-pharyngeus 
muscles,  and  the  tcmsillar  branch  between  the  stylo-glossus  and 
pterygoideus  internus ;  its  submaxillary  branches  (two  or  three) 
enter  the  gland,  and  the  sul-mental  branch,  often  of  large  size,  runs 
forward  over  the  mylo-hyoid  muscle  to  the  chin,  where  it  supplies 
the  surrounding  tissues  and  anastomoses  with  the  subUngual, 
inferior  labial  and  superior  hyoid  arteries. 

The  facial  artery  frequently  arises  in  common  with  the  hngual. 

The  Occipital  Artery  (Fig.  199,  i)  is  only  seen  in  its  first  part 
It  runs  backwards  along  the  inferior  border  of  the  digastric,  and 
then  beneath  its  origin  in  a  special  groove  in  the  mastoid  portion  of 
the  temporal  bone,  and  may  usually  be  recognised  by  the  fact  that 
the  hypoglossal  nerve  hooks  round  its  sterno-mastoid  branch.  The 
artery  crosses  the  hypoglossal  nerve,  internal  carotid  artery, 
pneumo-gastric  nerve,  internal  jugular  vein,  spinal-accessory 
nerve,  and  sympathetic  trunk.  It  gives  off  a  stcrno-  mustoul  branch, 
which  enters  that  muscle  with  the  spinal-accessory  nerve,  its 
further  cour.se  will  be  traced  later.  _ 

The  Posterior  Auricular  Artery,  of  much  smaller  size  than  the 
last  and  not  easily  seen  unless  carefully  looked  for,  arises  above 
the  digastric  and  in  the  substance  of  the  parotid  gland.    Xear  the 
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mastoid  process  it  gives  off  the  stylo-mastoid  hru)u-h  into  tlie  stylo- 
mastoid foramen,  and  then  supplies  aaricuJur,  mastoid,  and  temjioral 
branches  to  the  pinna  and  the  structures  of  the  mastoid  and  posterior 
temporal  region,  besides  sending  a  small  branch  beneath  the 
posterior  belly  of  the  occipito-f  rontalis.  It  anastomoses  with  the 
temporal  and  occij)ital  arteries. 

The  Veins  con-esponding  to  the  bi'anches  of  the  external  carotid 
artery  do  not  take  quite  the  same  course  as  those  vessels.  The 
internal  maxillary  and  temporal  veius  unite  iu  the  parotid  to  form 
the  trinporu-maxillary  vein,  which  afterwards  receives  the  postcrifir 
(luricnlar  vein,  and  passes  down  in  the  substance  of  the  gland  on 
the  outer  side  of  the  external  carotid  artery  and  facial  nerve  ;  at 
the  angle  of  the  jaw  it  divides  into  the  external  jugular  and  the 
facial  communicatiny.  The  latter  joins  the  facial  vein  to  form  the 
common  facial,  which  enters  the  Internal  Jugular.  The  facial  vein, 
is  more  supei-ficial  than  the  artery  and  runs  over  the  submaxillary 
gland.  The  lingual  vein  usually  joins  the  facial.  The  occipital 
vein  seldom  accompanies  the  artery,  but  generally  ends  in  a 
network  beneath  the  complexus. 

The  Internal  Jugular  Vein  (Fig.  199,  5)  is  deeply  placed  to  the 
outer  side  of  the  internal  carotid  artery  immediately  below  the  base 
of  the  skidl,  and  afterwards  holds  the  same  relation  to  the  common 
carotid  artery.  It  is  crossed  by  the  stjdoid  process  and  stylo- 
pharyngeus  muscle,  the  spinal-accessory  nerve  (which,  however,  is 
sometimes  beneath  the  vein),  the  digastric  and  stylo-hyoid  muscles 
and  the  occijjital  artery.  It  is  covered  by  the  steruo-uiastoid  in  the 
lower  part  of  its  course.  It  has  the  pneumo-gasti'ic  nerve  between 
it  and  the  internal  and  common  carotid  arteries,  and  is  enclosed 
in  the  carotid  sheath  of  cervical  fascia.  It  receives  the  facial, 
lingual,  p/iarynyeal,  superior  thyroid,  and  iniddlc  thyroid  veins, 
and  unites  with  the  subclavian  vein  to  form  the  rena  innominata. 
Its  relation  to  the  carotid  artery  differs  on  the  two  sides.  At 
the  root  of  the  neck,  on  the  left  side,  it  somewhat  overlaps  the 
artery,  but  on  the  right  is  separated  from  it  by  a  small  angular 
interval. 

[Tlie  inner  end  of  the  clavicle  having  been  removed  with  the 
sterno-mastoid,  a  little  dissection  close  above  the  sternum  will 
readily  expose  the  scalenus  anticus  muscle  attached  to  the  first  rib, 
haying  the  phrenic  nerve  lying  upon  it,  and  branches  of  the  thvroid 
axis  crossing  it.  The  puciuno-gastric  if  traced  down  will  bo  found 
to  cross  the  first  part  of  the  subclavian  artery,  which  with  its 
branches  is  to  be  defined.  The  sympathetic,  and  the  thoracic  duct 
on  the  left  side,  are  to  bo  carefully  preserved.] 


414 


THE  smE  OF  THE  NECK. 


The  Subclavian  Arteries  differ  on  the  two  sides,  the  right 
beginning  at  the  bifurcation  of  the  innominate  opposite  the  sterno- 
clavicular articulation  ;  and  the  left  in  the  thorax  at  the  arch  of  the 
aorta.  Both  arteries  may  be  divided  into  three  parts,  of  which  the 
second  and  third  correspond  on  the  two  sides  of  the  body,  while  the 
cervical  portion  of  the  first  jjart  of  the  left  differs  but  little  in  its 
relations  from  the  first  part  on  the  right  side. 

The  first  imH  on  the  right  side  extends  from  the  bifui'cation  of  the 
innominate  artery,  behind  the  ujjper  border  of  the  sterno-clavicular 
articulation,  to  the  inner  margin  of  the  scalenus  anticus.  Its 
coui'se  is  obliquely  upwards  and  outwards.  It  is  related  in  front  to 
the  skin,  superficial  fascia,  platysma,  deep  fascia,  the  sterno- 
mastoid,  sterno-hyoid,  and  sterno-thyroid  muscles  ;  the  commence- 
ment of  the  common  carotid  artery,  the  internal  jugular,  anterior 
jugular,  and  vertebral  veins  ;  the  pneumo-gastric,  cardiac,  and 
phrenic  nerves;  and  the  right  lymphatic  trunk.  The  subclavian 
vein,  if  greatly  distended,  may  overlap  its  lower  border,  but  the 
innominate  vein  is  below  the  level  of  this  part  of  the  artery ;  the 
anterior  jugular  vein  crosses  it  transversely,  but  is  separated  fi-om 

Fig.  202. — Deep  dissection  of  the  head  and  neck  (from  Maclise's  Surgical 

Anatomy). 


A.  Right  Common  Carotid  (cut). 

B.  Right  Subclavian  artery, 

C.  Trachea. 

D.  Thyroid  axis. 

E.  Vagus    nerve    crossing  sub- 

clavian. 

F.  Subclavian  artery  (3rd  part). 

G.  Posterior     scapular  artery 

arising  from  subclavian. 

H.  Supra-scapular  artery. 

I.  Transverse  cervical  artery. 
K,  Posterior  belly  of  Omo-hyoid. 
L.M,  Brachial  plexus. 
N.  Scalenus  anticus, 
O.  Cervical  plexus. 
P,  Upper  part  of  Internal  Jugular 
vein. 

Q.  Upper  part  of  Internal  Carotid 
artery. 

R.  Superior  cervical  ganglion  of 

Sympathetic. 
S.  Upper  part  of  Pueumo-gastric 

nerve, 

T.  Superior  thyroid  artery. 

V.  Hyo-glossus  muscle  covering 

Lingual  artery. 
W.  Sublingual  gland. 
.X.  Geuio-hyoid  muscle. 
Y,  IMylo-hyoid    muscle  (tunied 
down* 


Z,  Thyroid  cartilage. 

1.  Stemo-hyoid  muscle. 

2.  Omo-hyoid  muscle. 

3.  Inferior  constrictor  of  pharynx/ 

4.  Cricoid  cartilage. 

5.  Ci'ico-thyroid  muscles, 

6.  Thyroid  body. 

7.  Inferior  thyroid  artery. 

8.  Sternal  origin  of  stemo-mas- 

toid. 

9.  Clavicular  origin    of  stemo- 

mastoid. 

10.  Clavicle. 

11.  Trapezius, 

12.  Scalenus  posticus. 

13.  Rectus  capitus  anticus  major. 

14.  Stylo-hyoid  (turned  back). 

15.  Temporal  artery, 

16.  Internal  nuixillary  artery. 

17.  Inferior  dental  nerve. 

18.  Lingual  nerve  (5th). 

19.  External  pterygoid. 

20.  Internal  pterygoid. 

21.  Temporal  muscle  (cut). 

22.  Zygoma, 

23.  Buccinator. 

24.  IMasseter, 

25.  Middle    constrictor    of  pha-- 

rynx. 
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it  by  the  sterno-hyoid  aud  sterno-thyroid  muscles.  Behind  it  lie 
the  apex  of  the  jjleiu'a,  the  reciu'rent  larj^ngeal  nerve  (which  also 
passes  around  it  below),  the  sympathetic  cord,  some  cardiac  nerves, 
and  the  transverse  process  of  the  7th  cervical  vertebra. 

The  first  jmrt  on  the  left  side  extends  from  the  arch  of  the  aorta  to 
the  inner  border  of  the  scalenus  anticus,  and  may  be  conveniently 


Fig.  203. 


subdivided  into  a  thoracic  and  a  cervical  portion.  The  relations  of 
the  cervical  part  are  the  same  as  those  on  the  right  side,  with  these 
exceptions  :— The  recuiTent  laiyngeal  nerve  does  not  wind  around 
it;  the  thoracic  duct  arches  above  and  in  front  of  the  artery  to  join 

Fig.  203.— The  right  subchiviau  and  its  brunches.   Tlie  dotted  outlines  represent 
the  position  of  the  steniuni,  first  rib,  clavicle,  and  Kcalenus  anticus  (W.  A.). 
1.  Vertebral  extending  upwards 
foramen  in  6th  cervical 
tebra. 


to 
ver- 


2.  Inferior  thyroid. 

3.  Deep  cervical. 

4.  Common  carotid. 
■y.  Transverse  cervical 


6.  Thyroid  axis. 

7.  Superior  intercostal. 

8.  Innominate  (the  dotted  line  corre- 

sponds to  the  mesial  plane). 

9.  Posterior  scapular  (inconstant). 
11.  Supra-scapular. 

13.  Internal  maunnary. 
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Fig.  204.— Scheme  of  the  principal  anastomoses  of  tlie  subcli 
carotid  arteries  (W.  A.). 
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the  subclavian  vein  close  to  its  union  with  the  internal  jugiilar ; 
and  the  internal  jugular  vein,  overlapping  the  common  carotid 
artery,  is  less  extensively  related  to  the  subclavian  artery  than  on 
the  right  side. 

The  Branches  of  the  first  part  of  the  subclavian  artery  are 
(1)  Vertebral,  (2)  Internal  Mammary,  and  (3)  Thyroid  Axis.  The 
Superior  Intercostal  artery  arises  from  the  first  part  of  the  sub- 
clavian on  the  left  side,  but  on  the  right  is  usuaUy  a  branch  of  the 
second  part,  and  is  concealed  by  the  inner  border  of  the  scalenus 
anticus. 

1.  The  Vertebral  Artery  (Fig.  203,  i)  is  seen  now  in  only  a  small 
part  of  its  course.  It  arises  fi'om  the  posterior  part  of  the  upper 
border  of  the  subclavian  (occasionally  from  the  aorta  on  the  left 
side),  and  runs  upwards  in  fi'ont  of  the  transverse  process  of  the 
7th  cervical  vertebra,  Ij-ing  in  an  interspace  between  the  scalenus 
anticus  and  the  longus  colli  muscles.  In  front  of  it  are  the  inferior 
thyroid  artery,  the  middle  cervical  gangHon,  two  minute  branches 
from  the  mferior  cervical  ganglion  of  the  sympathetic,  and  the 
internal  jugular  and  vertebral  veins.  It  enters  the  foramen  in  the 
transverse  process  of  the  6th  cervical  vertebra,  and  passes  thi'ough 
the  vertebrarterial  foramina  in  all  the  vertebrje' above,  inclining 
outwards  to  reach  its  passage  on  the  atlas,  then  winding  inwards 
upon  the  atlas  to  enter  the  foramen  magnum  and  supply  the  brain 
It  IS  about  2  inches  in  length  between  its  origin  and  the  point  at 
^^ch  It  enters  the  vertebrarterial  canal.  In  the  neck  it  gives 
off  spmal  branches,  which  enter  the  spinal  canal  through  the 


1.  Auricular  anastomosis. 
1*  Posterior  auricular. 

2.  Anterior  cerebral. 

3.  Occipital. 

4.  Anterior  communicating. 

5.  Princeps  cervicis. 

6.  Middle  cerebral. 

7.  Posterior  cervical  anastomosis. 

8.  Ophthalmic. 

9.  Stemo-mastoid  anastomosis. 

10.  Basilar. 

11.  Superficial  cervical. 

12.  Termination  of  vertebral. 

13.  Deep  cei-vical. 

14.  Middle  temporal. 

15.  Posterior  scapular. 
IG.  Transverse  facial. 

17.  Superior  intercostal. 

18.  Temporal. 

10.  Supra-scapular. 

20.  Internal  maxillary. 

21.  Acromio-thoracic. 
H. 


22.  Parotid  and  masseteric. 

23.  Thoracic. 

24.  Facial. 

25.  Subscapular. 

26.  Lingual. 

27.  Scapular  anastomosis. 

28.  Ascending  pharyngeal. 

29.  Intercostal  anastomosis. 

30.  Superior  thyroid. 
32.  Vertebral. 

34.  Thyi'oid  anastomoses. 
36.  Inferior  thyroid. 
38.  Tracheal  and  oesophageal. 
40.  Origin  of  vertebral. 

Tracheal  and  oesophageal  anasto- 
moses. 
Internal  nuimnuiry. 
Trachoal  and  oesophageal  branches 

of  aorta. 
Innominate. 
Aortic  intercostals. 
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intervertebral  foramina  and  are  distributed  to  the  walls  of  the  canal, 
the  nerve  roots,  the  si^inal  cord,  and  the  meninges ;  and  muscular 
branches  supplj'ing  the  retro-spinal  muscles,  and  anastomos- 
ing with  the  princeps  and  profunda  cervicis  arteries  beneath  the 
complexus. 

The  Vertebral  vein,  much  smaller  than  the  arteiy,  commences  in 
small  branches  about  the  foramen  magnum  and  atlas.  It  takes  the 
same  course  as  the  artery,  receiving  corresponding  branches,  and 
also  the  ascending  cervical  and  deep  cervical  veins,  and,  after  emerg- 
ing from  the  foramen  in  the  sixth  vertebra,  is  joined  by  a  small 
tributary  which  runs  through  the  foramen  in  the  seventh  vertebra, 
and  crosses  the  subclavian  artery  to  open  into  the  innominate  vein. 
It  sometimes  escapes  through  the  foramen  in  the  transverse  process 
of  one  of  the  other  cervical  vertebras. 

2.  The  Internal  Mammary  Artery  (Pig.  2Q3,  13)  arises  from 
the  lower  part  of  the  anterior  sm'f  ace  of  the  subclavian  ai-tery,  on  the 
distal  side  of  the  vertebral  below  the  origin  of  the  thyroid  axis,  and 
at  once  descends  behind  the  clavicle  into  the  thorax.  It  is  crossed 
superficially,  and  from  without  inwards,  by  the  phrenic  nerve  close 
to  its  origin.  The  artery  passes  behind  the  costal  cartilages  of  the 
true  ribs,  giving  oii  a  romes  nervi  phrenici,  anterior  intercostal, 
mediastinal,  pericardiac,  and  perforating  branches,  and  finally 
divides  opposite  the  seventh  cartilage  into  two  terminal  branches— 
superior  epigastric  and  musculo-phrenic.  These  will  be  fm-ther 
seen  in  the  dissection  of  the  thorax.  The  artery  is  accompanied  by 
venoi  comites,  which  unite  above  and  join  the  innomiaate  vein. 

3.  The  Thyroid  Axis  (Fig.  203,  6)  is  a  short  thick  trimk  arising 
from  the  upper  part  of  the  anterior  surface  of  the  subclavian,  close 
to  the  inner  border  of  the  scalenus  anticus  and  external  to  the 


Fis  205.— Distribution  of  the  ninth,  tenth  and  eleventh  nerves  of  the 
right  side  (from  Hirschfeld  and  LeveiUe). 

1.  Posterior  auricular  artery.  14.  Superior  hxryngeal  nerve. 

2.  Temporal  artery.  15-  I>jternal  carotid. 

3.  Occipital  artery.  16-  Thyro-hyoideus 

4.  Glosso-pharyngeal  nerve.  17.  External  carotid. 

5.  5.  Spinal-accessory  nerve.  18.  Common  carotid. 

fi  fi  Pnpumn  gastric  nerve  19-  Fourth  cervical  nerve. 

7'  SterrZsfoTd  (cu?)  20.  Interior  constrictor  of  pharynx. 

H  IS'nrterv  21.  Phrenic  nerve  on  scalenus  anticus. 

I  HypogS^^  22.  Crico-thyroideus^ 

citfon  from  2nd  cervical  nerve.  23.  Middle  cervical  ganglion. 
10.  Lower  end  of  ditto.                   ^  Sf'"' 

11  Superior    cervical    ganglion    of  25.  Thyroid  axis. 

H^;^  pathetic  20.  Recurrent  laryngeal  nerve. 

12.  Digastl-icus.  27.  Subclavian  artery. 

13.  Third  cervical  nerve.  28.  lunoniinate  artery. 
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Fig.  205. 


35.  CEsopluigeal  jjloxus. 


29.  CEsopliagus. 
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origin  of  the  vertebral.   It  divides  immediately  into  three  branches, 
(a)  inferior  thyroid,  {h)  transversalis  coUi,  and  (c)  supra- scapular. 

a  The  Ivferior  Thyroid  artery  (2)  runs  first  upwards  and  inwards 
across  the  vei-tebral  artery  and  behind  the  carotid  sheath  and  sjto- 
pathetic  trunk.    It  curves  inwards  and  downwards  opposite  the 
transverse  process  of  the  6th  cervical  vei-tebra,  then  descends  as  far 
as  the  lower  border  of  the  thyroid  body,  and  after  passmg  inwards 
behind  the  recurrent  laryngeal  nerve  it  tui-ns  upwaixls,  formmg  a 
second  cui-ve,  and  breaks  up  into  branches  which  supply  the  thj-roid 
body  and  anastomose  with  the  superior  thyi-oid  artery  (Fig.  208). 
Besides  moplmgeal,  tracheal,  and  a  small  inferior  laryngeal  hvB.nch 
it  usuaUy  gives  ofi  close  to  its  orig^  the  ascending  cervical,  which 
runs  upwards  in  front  of  the  anterior  tubercles  on  the  transverse 
processes  of  the  vertebra  between  the  attachments  of  the  scalenus 
anticus  and  rectus  capitis  anticus  major,  supplying  the  prevertebral 
muscles  and  anastomosing  with  branches  of  the  vertebral  artery 
The  middle  cervical  gangUon  usuaUy  rests  upon  its  fii-st  curve. 
The  waUs  of  this  artery  are  said  to  be  very  thm  and  l^^^f -J'^bl^- 

The  Inferior  Thyroid  veins  pass  down  m  front  of  the  trachea, 
after  forming  a  plexus  below  the  isthmus  of  the  thp-oid  body. 
Th  y  o  "n  into  the  innominate  veins;  the  right  often  crossing 
obbLely  over  the  innominate  artery  to  end  m  the  left  mnommate, 
or  less  fi-equently,  in  the  right  innominate.  ,      ^  • 

?;  Thr?Vcr«s.me  Cervical  artery  runs  transversely  outward  in 
front  of  the  scalenus  anticus  and  phrenic  nerve,  and  has  been  seen 
ptteTo?  triangle  of  the  neck,  to  divide  into  supei-ficia 

arise  from  the  third  part  of  the  subclavian).  The  Tu,ns>e,.e 

-  -  altogether  wantuig,  as 
J^,:^  sc5l-  o/the  transve^e  cervical  it.eK„ 
t  fhird  or  sometimes  the  second,  part  of  the  subciaA  lan. 

supra  and  infra-spinous  fossse  (p.  39).    ihe  hu]na  } 

opens  into  the  external  jugular.  »  rVi'o-  '^Oo  27) 
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both  sides  of  the  body.  It  is  rehited  in  /runt  to  the  platysma,  the 
cervical  fascia,  the  clavicuhir  origin  of  the  sterno-mastoid,  and  the 
scalenus  anticus;  and  behind  to  the  apex  of  the  pleura,  the  scalenus 
medius,  and  the  ascending  part  of  the  fii-st  thoracic  nerve.  Aboiv  it 
are  the  cords  of  the  brachial  plexus,  and  below  is  a  small  portion  of 
the  inner  border  of  the  first  rib.  The  Subclavian  vein  is  below 
the  level  of  the  artery  at  this  point,  and  separated  from  it  by  the 
scalenus  anticus.  The  only  branch  of  the  second  part  of  the  sub- 
clavian artery  is  the  superior-  'intercostal  artery  on  the  right  side,  the 
left  artery  usually  arising  on  the  inner  side  of  the  anterior  scalenus. 

The  Superior  Intercostal  Artery  (Fig.  203,  7)  springs  from 
the  posterior  part  of  the  superior  border  of  the  subclavian  about  a 
thii-d  of  an  inch  external  to  the  origin  of  the  vertebral.  It  runs 
upwards  for  a  short  distance  and  after  dividing  into  two  branches, 
the  first  intercostal  and  the  deep  cervical,  descends  into  the  thorax  in 
front  of  the  neck  of  the  first  rib,  giving  branches  to  the  first  inter- 
costal space,  and  anastomosing  with  the  upper  intercostal  artery 
from  the  aorta  in  the  second  space.  The  intercostal  branch,  besides 
supplyhig  the  first  and  second  intercostal  spaces,  gives  off  posterior 
spinal  and  mmculur  branches  after  the  maimer  of  the  aortic  inter- 
costals.  The  deep  cervical  branch  passes  upwards  and  backwards 
between  the  neck  of  fii-st  rib  and  the  transverse  process  of  the 
seventh  cervical  vertebra,  to  be  distributed  to  the  muscles  of  the 
nuchal  region,  and  to  anastomose  with  the  princeps  cervicis  of  the 
occipital  and  muscular  branches  of  the  vertebral  between  the  com- 
plexus  and  semispinalis  colli. 

The  Superior  Intercostal  Vein  opens  into  the  innominate  vein  on 
the  left  side,  after  crossing  the  arch  of  the  aorta  and  communicating 
with  the  left  upper  azygos  vein ;  on  the  right  side  it  ends  in  the 
vena  azygos  major. 

The  Third  Part  of  the  Subclavian  Artery  has  been  dissected 
m  the  posterior  triangle  of  the  neck  (p.  3S2). 

The  Subclavian  Vein  is  the  continuation  of  the  axillai^  vein 
and  has  been  seen  to  lie  anterior  to  but  below  the  level  of  its  artery' 
It  passes  over  the  groove  on  the  first  rib  in  front  of  the  scalenus 
anticns ;  and  runs  in  front  of  the  apex  of  the  pleura  and  a  little 
below  the  first  part  of  the  artery,  and  joins  the  internal  jugular  vein 
o  form  the  innominate.  The  thoracic  duct  opens  into  the  left 
subc  avian  vein  close  to  its  junction  with  the  internal  juo-ular 

rigit  Sid::'"'  """^^^ '™"'  "'^^^^^^^^  i-"-tionrte 

Tributary  Erternal  .hujular  vein  terminates  in  the  sub 

clavian  on  the  outer  side  of  the  scalenus  anticus. 
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The  Thoracic  Duct  may  be  seen,  on  careful  dissection,  rising  as 
high  as  the  lower  border  of  the  seventh  cervical  vertebra,  then 
crossing  behind  the  carotid  sheath  and  in  front  of  the  vertebral 
artery,  the  first  stage  of  the  subclavian  artery,  and  the  phrenic  nerve, 
to  enter  the  subclavian  vein  as  above  stated.  It  is  closely  related 
to  the  lowest  of  the  deep  cervical  glands,  and  is  endangered  during 
the  operation  for  the  removal  of  these.  It  is  sometimes  double.  It 
conveys  the  whole  of  the  lymph  of  the  body,  with  the  exception  of 
that  passing  through  the  right  trunk.  The  Right  Lymphatic 
Trunk  drains  the  right  side  of  the  head,  neck,  and  chest,  the  right 
pleura  and  lung,  and  the  right  side  of  the  heart ;  and  terminates  in 
the  right  subclavian  vein. 

The  Pneumo- gastric  Nerve  (Pigs.  205  &  206)  (10th  nerve) 
is  only  seen  in  its  cervical  portion  at  present.  It  is  enclosed  in  a 
separate  compartment  of  the  carotid  sheath,  lying  between  and 
behind  the  jugular  vein  and  common  carotid  artery,  and  enters  the 
superior  apertui-e  of  the  thorax  on  the  inner  side  of  the  phi-enic 
nerve,  passing,  on  the  right  side,  between  the  subclavian  artery 
and  the  innominate  vein,  and  on  the  left  side  between  the -common 
carotid  and  subclavian  arteries,  and  behind  the  innominate  vein. 

Its  Superior  Laryngeal  branch  (14  &  g)  springs  from  the  ganglion 
of  the  trunk  below  the  jugular  foramen,  and  running  forwards 
beneath  the  internal  carotid  artery,  appears  opposite  the  hyoid 
bone,  and  pierces  the  thyro-hyoid  membrane  to  supply  the  mucous 
membrane  of  the  larynx.  Before  entering  the  larynx  the  nerve 
gives  a  smaU  external  lanjmjeal  branch,  which  runs  obliquely 
downwards,  along  the  upper  border  of  the  inferior  constrictor  and 
beneath  the  sterno-thyroid  muscle,  to  supply  the  crico-thjTOid,  one 
of  the  intrinsic  muscles  of  the  larynx.  It  gives  ofe  also  some 
filaments  to  the  inferior  constrictor  and  sometimes  a  small  cardiac 
branch. 

The  Recurrent  Laryngeal  Nerve  (26  &  21)  (inferior)  is  seen  run- 
ning upwards  along  the  side  of  the  trachea,  between  this  and  the 
oesophagus,  and  after  passing  under  cover  of  the  lateral  lobe  of  the 
thyroid  body,  disappears  beneath  the  lower  border  of  the  inferior 
constrictor.  It  Hes  superficial  to  the  ligamentous  band  wluch  fixes 
the  lateral  lobe  of  the  thyroid  body  to  the  upper  tracheal  rings, 
before  passing  beneath  the  constrictor  (Pig.  208).  Its  course  diflers 
on  the  two  sides  of  the  body;  on  the  right  it  arises  fi-om  the 
pneumo-gastric  in  the  neck,  below  the  subclavian  artery,  and  wmds 
behind  that  vessel ;  on  the  left  it  arises  in  the  thorax,  and  tm-ns  m 
like  manner  round  the  ai-ch  of  the  aorta  external  to  the  ductus 
arteriosus.  It  gives  off  cardiac,  tracheal,  and  oesophageal  branches, 
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and  twigs  to  the  inferior  constrictor,  and  supplies  all  the  intrinsic 
muscles  of  the  larjTix  except  the  crico-thyroid.  It  communicates 
b}^  a  small  filament  with  the  superior  larpageal  nerve. 

The  Cardiac  (17)  branches  of  the  pneumo-gasti-ic  are  superior, 
given  off  high  in  the  upper  part  of  the  neck,  and  joining  the  sym- 
pathetic ;  and  inferior,  arising  a  little  above  the  upper  ojjening  of 
the  thorax,  through  which  they  pass  to  join  the  cardiac  plexuses. 

The  PharyiHjeal  branch  and  some  small  communicating  branches 
arising  at  the  upper  part  of  the  nerve  are  not  yet  visible. 

The  Hypoglossal  Nerve  (Fig.  205,  9)  (12th  nerve)  after  com- 
municating with  the  vagus,  the  first  and  second  cervical  nerves,  and 
superior  cervical  ganglion,  appears  below  the  posterior  belly  of  the 
digastric  muscle,  hooking  round  the  sterno- mastoid  artery,  and 
curving  forward  superficially  to  the  great  vessels.  It  afterwards 
passes  beneath  the  stj'lo-hyoid  and  posterior  belly  of  the  digastricus 
close  to  the  hyoid  bone,  and  is  then  seen  in  the  angle  between  the 
two  bellies  of  the  digastric  muscle,  lying  upon  the  hyo-glossus 
below  the  lingual  branch  of  the  fifth ;  finally  disappearing  beneath 
the  posterior  border  of  the  mylo-hyoid  muscle  to  supply  the  muscles 
of  the  tongue  (Eig.  206,  11).  Its  recui-rent  meningeal  branch 
comes  off  in  the  anterior  condyloid  foramen,  and  supplies  the  dura 
mater. 

Its  descending  Iranch  (ramus  descendens  cervicis)  arises  opposite 
the  occipital  artery,  and  runs  downward  and  forward  either  upon 
or  within  the  carotid  sheath,  and  forms  a  loop  {ansa  hypoglossi)  with 
one  or  more  branches  fi-om  the  2nd  and  3rd  nerves  of  the  cervical 
plexus,  the  communicantes  cervicis  (Fig.  199,  7). 

The  nerre  to  the  thyro-liyoid  muscle  is  a  very  delicate  branch 
given  off  from  the  12th  nerve  just  before  it  passes  beneath 
the  digastric.  This  and  the  last,  as  weU  as  the  branch  to  the 
genio-hyoid,  are  to  be  traced  to  the  communication  fi-om  the  1st 
and  2nd  cervical  nerves. 

The  Sympathetic  (Figs.  205  &  206)  in  the  neck  lies  behind  the 
carotid  sheath  upon  the  prevertebral  muscles.  It  is  a  slender 
greyish  cord  bearing  thi-ee  cervical  ganglia,  of  which  only  one  can 
now  be  seen. 

The  middle  cervical  or  thyroid  ganglion  (23  &  24),  small  and  t)ften 
scarcely  distinguishable,  lies  opposite  the  6th  cervical  vertebra,  and 
usually  over  the  first  loop  of  the  inferior  thyroid  artery.  From 
this  ganglion  branches  of  communication  go  to  the  fifth  and  sixth 
cervical  nerves  ;  thyroid  branches  arc  distributed  upon  the  inferior 
thyroid  artery  ;  the  middle  cardiac  nerve  (the  deep  or  groat  cardiac 
nerve)  passes  into  the  thorax,  and  some  small  twigs^  run  to  the 
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Pig.  206.— Distribution  of  the  ninth,  tenth  and  eleventh  nerves  on  the  left 
side  (from  Hirschfeld  and  Leveille). 

1.  Gasserian  ganglion  of  5th  nerve.        3.  Pharyngeal  branch  of  pneumo- 

2.  Internal  carotid  artery.  gastric. 
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inferior  cervical  ganglion,  wkich  loop  roimd  the  first  jjart  of  the 
subclavian  artery,  and  form  the  Ansa  VieusseuH  (Fig.  207). 

The  Spinal- Accessory  Nerve  (Fig.  205,  5)  (11th  nerve)  after 
passing  generally  superficial  to,  sometimes  beneath  the  internal 
jugular  vein,  appears  below  the  digastric  muscle  and  crosses  over  or 
just  below  the  extremity  of  the  transverse  process  of  the  atlas.  It 
pierces  the  deep  surface  of  the  sterno-mastoid  muscle,  giving 
branches  to  it,  and  then  crosses  the  posterior  triangle,  running  upon 
the  levator  anguli  scapulce  to  reach  the  trapezius,  which  it  sujiplies. 
In  the_  sterno-mastoid  it  communicates  with  the  nerve  from  the 
cervical  plexus  to  that  muscle,  and  in  the  posterior  triangle  and 
trapezius  it  is  joined  by  branches  fi-om  the  third  and  fourth  cervical 
nerves. 

The  Cervical  Plexus  (Kg.  199)  is  formed  by  the  anterior 
branches  of  the  four  upper  cervical  nerves,  but  the  loop  from  the  1st 
nerve  to  the  2nd  is  of  very  small  size,  and  cannot  be  well  seen  in 
this  stage  of  the  dissection.  The  2nd,  ;jrd,  and  4th  nerves  appear 
between  the  rectus  capitis  anticus  major  and  the  middle  scalenus, 
lying  beneath  the  sterno-mastoid.  Each  of  these  nerves  communi- 
cates with  the  one  above  and  below  it,  and  gives  off  superficial  and 
deep  cervical  branches.  The  superficial  branches  of  the  cervical 
plexus  have  been  already  dissected  in  the  posterior  triangle,  and 
can  now  be  traced  to  their  sources,— the  great  auricular,  small 
occipital,  and  superficial  cervical  branches  to  the  2nd  and  3rd 
nerves,  and  the  descending  branches  to  the  3rd  and  4th  nerves. 


4.  Glosso-pharyngeal  nerve. 

5.  Lingual  nei-ve. 

6.  Spinal-accessory  nerve. 

7.  Middle  constrictor  of  pharynx. 

8.  Liternal  jugular  vein  (cut). 

9.  Su2ierior  laryngeal  nerve. 

10.  Ganglion  of   trunk  of  pneumo- 

gastric  nerve. 

1 1 .  Hypoglossal  nerve  on  hyo-glossus. 

12.  Ditto  communicating  with  spinal- 

accessory  and  first  cervical 
nerve. 

13.  External  laryngeal  nerve. 

14.  Second    cervical   nerve  looping 

with  first. 

15.  Pharyngeal    ple.Kus   on  inferior 

consti-ictor. 
If).  Superior    cervical    ganglion  of 

sympathetic. 
17.  Superior  cardiac  nerve  of  pneu- 

niogastric. 
IH.  Third  cervical  nerve. 
49.  Thyroid  body. 


20.  Fourth  cervical  nerve. 

21, 21.  Left  recurrent  laryngeal  nerve. 

22.  Spiual-accessory  communicating 

with  cervical  nerves. 

23.  Trachea. 

24.  Middle  cervical  ganglion  of  sym- 

pathetic, 

25.  Inferior  cardiac  nerve  of  pueumo- 

gastric. 

26.  Phrenic  nerve  (cut). 

27.  Left  carotid  artery. 

28.  Brachial  plexus. 

29.  Phrenic  nerve  (cut). 

30.  Inferior  cervical  ganglion  of  sym- 

pathetic. 

31.  Pulmonary   plexus   of  pncumo- 

gastric. 
CO  2.  Thoracic  aorta. 

33.  (Esopliagcal  plexus. 

34.  Vena  azygos  sui)erior. 

35.  Vena  azygos  minor. 

36.  Gangliated  cord  of  sympathetic. 
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The  deep  branclies  of  tlie  cervical  plexus  are — 

1.  Commimicatintj  i^vanches  Vfiih.  the  9th,  10th  and  12th  cranial 
nerves  and  the  sjonpathetic.    These  will  afterwards  be  dissected. 

2.  Muscular  branches,  passing  forwards  to  the  rectus  capitis  anticus 
major,  rectus  minor,  and  rectus  lateralis  (from  the  1st) ;  others  are 

Fig.  207. 


O        O  O     O  O 

Bi'ai>eh  to  carotid...  WBSMtUOj^^  ^""^  ""'"^"^^ 

Pliaryiigeal  braiidi    ^B^^S^  ^S^^^^H^I 

Laryngeal  brancli    IB^^H    ^^^^^^^^^1  ord 

 ^S^^^l^^^^^^^^^^^l 

^I^^^I^^^^^H^S^H  oth 

 ^^^^^s  ^i^^^^^^H^i 

 ^^BII^^^^^^IH 

Brandies  to  vei'tebral  arteiy  ^^B^EIR^^|^^8S^|  ' 

^^^VM^H^^^^^I  Stli 

 I^^^H^B^^^^^^^^^B 

directed  backwards,  and  go  to  the  sterno-mastoid  (2nd),  levator 
auguli  scapulte  (3rd),  trapezius  (3rd  &4th),  and  scalenus  medius 
(3rd  and  4th).  Those  to  the  sterno-mastoid  and  the  trapezius  com- 
municate with  the  spinal- accessor  J'  nerve. 

3.  The  Cmmnunicantfs  Ctrvicis  (7),  usually  consisting  of  two 

Fig.  207.— Diagram  of  the  superior,  middle,  anld  inferior  cervical  ganglia  of 
the  symiwthetic  (drawn  by  J.  T.  Gray). 
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branches  fi'orti  the  2nd  and  3rd  nerves.  They  join  the  descendens 
cervicis  branch  of  the  hypoglossal  to  form  the  ansa  hj^Doglossi. 

4.  The  Phreiiir  iitrrc  (ii)  arising  from  the  4th  nerve  (or  from 
the  3rd  and  4th)  receives  a  branch  of  communication  fi-om  the  oth, 
and  runs  downwards  upon  the  scalenus  anticus,  getting  to  its  inner 
border  at  the  lower  part  of  the  neck.  It  then  crosses  in  front  of 
the  first  stage  of  the  subclavian  artery  and  the  root  of  the  internal 
mammary  artery,  and  behind  the  innominate  vein,  to  enter  the  thorax. 
It  communicates  here  with  the  sympathetic,  and  also,  frequentlj', 
with  the  nerve  to  the  subclavius  fi'om  the  brachial  plexus,  and 
wiU  subsequently  be  traced  to  the  diaphi'agm  in  the  dissection  of 
the  thorax. 

The  Trachea  is  now  sufficiently  exposed  for  the  examination  of 
its  relations  in  the  neck,  but  its  stmctm'e  must  be  studied  later. 
It  is  about  4A  inches  in  length  and  extends  from  a  lower  border 
of  the  sixth  cervical  vertebra  to  the  lower  border  of  the  fourth 
thoracic  vertebra,  where  it  bifui'cates  into  the  bronchi.  It  is  longer 
dm'ing  the  act  of  deglutition,  and  dming  the  production  of  high 
notes  in  vocalisation,  owing  to  the  wider  separation  of  its  component 
rings  by  the  elevation  of  the  larynx,  and  it  is  also  stretched  to  some 
extent  when  the  cervical  vertebrte  are  extended. 

In  frokt  of  it  in  the  neck  lie  the  isthmus  and  pyramidal  lobe  of 
the  thyroid  body,  the  sterno-hyoid  and  sterno-thyroid  muscles,  the 
cervical  fascia,  the  upper  part  of  the  remains  of  the  thymus,  the 
'  infeiior  thyi-oid  veins,  and  the  thyroidea  ima  artery  when  this 
vessel  exists.  Laterally  it  is  in  close  relation  with  the  lateral  lobes 
of  the  thyroid  body,  and  the  recurrent  larjmgeal  nerves  run  in 
a  groove  on  each  side  between  it  and  the  oesophagus.  Posteriorly 
it  IS  attached  by  connective  tissue  to  the  anterior  wall  of  the 
oesophagus.    It  is  invested  by  a  connective  tissue  sheath. 

The  CEsophagus  also  commences  at  the  lower  border  of  the  6th 
cervical  vertebra  below  the  lower  border  of  the  inferior  constrictor, 
and  passes  into  the  chest  after  a  very  short  course.  In  the  neck  it 
has  f  ront  the  trachea  (jjrojecting  somewhat  beyond  it  on  the 
left  side),  thyroid  body,  the  left  recuiTent  laryngeal  nerve,  and  the 
left  common  carotid  artery.  Behind  are  the  vertebrre  and  the  longi 
colli,  and  on  the  left  side  is,  in  addition,  the  thoracic  duct.  The 
recun-ent  laryngeal  nerve  runs  in  a  groove  between  it  and  the 
trachea. 

The  Thyroid  Body  is  a  solid  ductless  organ  embracing  the  front 
and  sides  of  the  trachea.  It  is  composed  of  two  lateral  lobes  con- 
nected by  an  isthmus.  The  isihmm  is  half  or  three-quarters  of  an 
nich  111  depth,  and  lies  opposite  the  first  thoracic  vertebra,  iu  front  of 
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the  second  and  third  tracheal  rings,  and  behind  the  sterno-hyoid  and 
sterno-thyroid  muscles  and  anterior  jugular  veins.  It  is  commonly 
crowned  with  a  small  process  of  glandular  tissue  called  the 

Fig.  208. 


pijramiilid  luhe*  which  stretches  upwards  a  little  to  the  left  of 
the  middle  line  towards  the  hyoid  bone;  and  it  occasionally  receives 
a  few  muscular  fibres  passing  to  it  fi'om  the  hyoid  bone,  and  known 


Fig.  208.— The  thyroid  body  and  its  rehitions  (\V.  A.). 

11.  Cricoid  cartilage. 


1.  Stemo-hyoid  (cut). 

2.  External  carotid  artei-y,  giving  off 

its  superior  thyroid  branch. 

3.  Thyro-hyoid. 

4.  Internal  carotid  artery. 

5.  Sterno-thyroid. 

(5.  Inferior  constrictor. 
7.  Thyroid  cartilage. 
H.  Priivertebral  aiioneurosis. 
'.).  Thyroid  body  drawn  forwards. 
10.  Lateral  ligament  of  tliyroid  body 


12.  Vertebral  artery. 

13.  Recurrent  laryngeal  nerve. 
11.  Inferior  thyroid  artery. 
15.  Oesophagus. 

Ki.  Transversalis  colli  artery. 

17.  Trachea. 

18.  Superior  intercostal  arterj'. 

19.  Connnou  carotid  artery. 

20.  Supra-scapular  artery. 
22.  IntiMiial  nuunniary  artery. 


-  The  pyramidal  lobe  probably  represents  the  lower  part  of  the  thyro-glossal 
duct,  a  fm'tal  tube  at  one  time  opening  at  the  foramen  ciecum  of  the  tongue. 
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as  the  levator  (jlatxhdce  tliyroidecf,.  The  lateral  lobes  are  about  two 
inches  in  length,  somewhat  conical  in  form,  with  their  apices 
upwards,  and  lie  by  the  sides  of  the  trachea  from  the  level  of  the 
.  second  thoracic  vertebra  to  the  lower  part  of  the  ala  of  the  thjToid 
cartilage :  they  extend  farther  above  than  below  the  isthmus.  Each 
lobe  is  in  relation  anteriorly  with  the  sterno-hyoid,  sterno-thyroid, 
omo-hyoid,  and  sterno-mastoid  muscles,  the  anterior  jugular  vein, 
and  the  integiunent  and  fasciae ;  posteriorly  with  the  lougus  colli, 
and  the  common  carotid  (slightly),  inferior  thyroid,  and  vertebral 
arteries ;  internally  with  the  lower  part  of  the  larjiix  and  pharjTix, 
the  ti-achea  and  oesophagus,  and  the  recurrent  laryngeal  nerve; 
externally  with  the  carotid  sheath.  Its  base  aiDproaches  the  dome  of 
the  plem-a,  and  its  (qwx  lies  upon  the  inferior  constrictor  by  the  side 
of  the  cricoid  and  thyi'oid  cartilages  under  cover  of  the  sterno- 
thyroid. The  whole  organ  is  invested  by  a  capsule,  which  is 
connected  above  with  a  suspensory  ligament  rmining  fi-om  the 
isthmus  to  the  body  of  the  hyoid  bone,  and  at  the  sides  with  lateral 
lifjaments,  which  are  attached  to  the  extremities  of  the  fii-st  and 
second  tracheal  rings,  and  sometimes  to  the  lower  part  of  the 
thyroid  cartilage.  The  recurrent  laryngeal  nerves  run  upon  the 
latter. 

It  is  abundantly  supplied  with  blood  by  the  superior  and  inferior 
thyroid  arteries  of  each  side ;  and  occasionally  by  an  additional 
branch,  the  thyroidea  ima,  which  may  come  from  the  innominate, 
the  right  common  carotid,  the  aorta,  or  more  rarelv,  fi-om  the  right 
internal  mammary  or  right  subclavian.  The  arteries  freely  anasto- 
mose in  the  substance  of  the  body,  and  retimi  their-  blood  by  three 
veins  on  each  side,  viz.,  the  superior  and  middle  thyroid,  which  join 
the  internal  jugular  vein,  and  the  inferior  thvroid,  which  may  be 
traced  down  the  fi-ont  of  the  trachea  to  the  innominate  vein.  *  Its 
nerve  supi%  is  derived  from  the  middle  cervical  ganglion. 

The  thyroid  body  is  composed  of  numerous  closed  vesicles  con- 
tammg  a  yellow  fluid.  Supplementary  thyi-oids  are  not  infrequently 
found  in  the  neighboiu'hood. 

The  Face. 

The  face  is  a  region  in  which  it  will  be  convenient  to  make 
different  dissections  on  the  two  sides,  i.e.,  of  the  muscles  and  vessels 
on  one,  and  of  the  nerves  on  the  other;  and  the  dissectors  are 
therefore  advised  to  adopt  this  method  of  proceeding. 

Before  commencing  the  dissection,  the  student  should  obsei-vethe 
external  anatomy  of  the  eye  and  its  appendages,  so  that  these  may 
be  seen  m  as  natural  a  condition  as  possible  (Eig.  209). 
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Ou  the  margin  of  the  orhit  is  the  sujyerdliiim  or  eyebrow,  a  ridge 
of  thickened  skin  covered  -with  hairs.  The  eyelids  or  pitlp<-hra;  are 
two  thin  folds  composed  of  a  dense  fibrous  tissue  (the  so-caUed 
tarsal  cartilage),  and  of  muscle  and  fascia;  covered  externally  by 
the  skin,  and  lined  internally  by  the  conjunctiva  palpebrarum 
continued  from  the  sm-face  of  the  eyeball.  The  pouits  of  junction 
of  the  two  lids  are  called  the  inner  and  outer  cantlii,  and  along 

the  free  borders  of  the  lids  will 


Pig.  209. 


be  seen  the  riJia  or  eyelashes, 
which  curve  upwai'ds  from  the 
upper,  and  downwards  from  the 
lower  lid. 

Before  opening  the  lids  they 
should  be  drawn  forcibly  oiit- 
ward  towards  the  temple,  in 
order  to  make  tense  and  pro- 
minent the  Httle  tendo  oridi  or 
internal  palpehral  ligament,  by 
which  their  inner  extremities  are 
attached  to  the  nasal  process  of 
the  superior  maxilla.  A  smaller 
and  less  distinct  external  palpebral  ligament  passes  from  the  outer 
extremities  to  the  fi'ontal  process  of  the  malar  bone,  at  the  outer 

edge  of  the  orbit.  n  .1,      -c  * 

The  margins  of  the  lids  present  the  eyelashes  and  the  onfices  of 
the  Meibomian  glands,  and  are  so  bevelled  that,  when  they  are 
closed,  a  canal,  triangular  in  section,  is  left  between  them  and  the 
globe  of  the  eye,  and  serves  to  convey  the  tears  to  the  mner  canthus. 

The  lids  being  separated,  a  small  semHunar  depression  called 
the  lacas  laehrymalis  will  be  seen  at  the  inner  canthus,  and  on  the 
free  margin  of  each  lid  close  to  this  a  Uttle  emmence  papdla  lachnj- 
malis)  perforated  by  a  minute  hole,  the  punctam  lachrymak-  (9).  A 


Fig.  209.— Appendages  of  the  eye  (from  Wilson) 


3. 


Superior  tarsal  body. 
Lower  border  of  the  tarsal  body, 
on  whicli  are  seen  the  openings 
of  the  Meibomian  ghxnds. 
Inferior  tarsal  body,  along  the 
upper  border  of  this  the  open- 
ings of  the  Meibomian  glands 
are  likewise  seen. 

4.  Lachrymal  gland ;  its  superior  or 

orbital  portion. 

5.  Inferior  or  palpebral  portion. 

6.  Lachrymal  ducts. 


7.  Plica  semilunaris. 

8.  Caruncula  lachrymalis. 

9.  Puncta  lachrymalia  of  the  lach- 

rymal canals. 

10.  Superior  lachrymal  canal. 

11.  Inferior  lachrymal  canal. 

12.  Lachrymal  sac.         ,  ,    .  , 

14  Dilatation  of  the  nasal  duct,  where 
it  opens  into  the  inferior  meatus 
of  the  nose. 

15.  Nasal  duct. 
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small  probe  inti-oducecl  verticallj'  thi-ough  the  piuictuin  may  after- 
wards be  made  to  pass  horizontally  along  the  aiiailicttlus  into  the 
lachrijmnl  sac  (12).  The  lachrymal  sac,  situated  in  the  groove  in  the 
lachrymal  bone  between  the  tendo  oculi  in  front  and  the  tensor  tarsi 
muscle  behind,  is  a  deHcate  fibrous  receptacle,  wider  above  than 
below,  and  continuous  inferiorly  with  the  nasal  duct.  It  is  lined 
with  mucous  membrane  having  a  ciliated  epithelium.  The  cajm- 
liculi  may  be  opened  up  upon  the  probe  with  a  fine-pointed  pair  of 
scissors,  when  a  good-sized  probe  may  be  readily  introduced  into 
the  sac,  and  pushed  down  into  the  nasal  duct  and  inferior  meatus  of 
the  nose.  If  the  upper  lid  is  everted  over  a  probe,  the  conjunctival 
Lining  wlU  be  seen, 
with  the  subjacent 
Meibomian  glands  run- 
ning to  the  free  margin 
in  parallel  rows. 

Within  the  lacus 
lachi-ymabs  is  a  red- 
dish body,  the  carun- 
cida  htchrymalts  (8), 
.containing  modified 
sweat  folhcles  and 
sebaceous  glands,  and 
covered  with  a  few 
small  haii-s.  Exter- 
nally to  the  caruncle 
is  a  minute  semilunar 
fold  of  conjunctiva, 
called  the  plica  semi- 
hmaris  (7),  the  re- 
presentative of  the 
membrana  nictitum  of 
birds,  crocodiles,  and 


Pig.  210.-The  piniia  and  its  muscles  (from  Wilson,  after  Arnold). 


1.  1.  Helix 

2.  Crus  helicis. 

3.  Spina  helicis. 

4.  Processus  caudatus  helicis. 

5.  Antihelix. 

6.  6.  Crura  antihelicis. 

7.  Fossa  scaphoidea  or  fossa  of  the 

helix. 

S.  Fossa  of  the  antihelix. 
9.  Concha. 


10.  Tragus. 

11.  Antitragus. 

12.  Ineisura  intertragica. 

13.  Attrahens  auriculam. 

14.  Attollens  auriculam. 

15.  Retrahons  auriculam. 
10.  Major  helicis  muscle. 

17.  Minor  helicis  muscle. 

18.  Tragicus. 

19.  Antitragicus. 
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batracliia.  The  conjunctiva  palpehrumm  is  reflected  on  to  the  eyeball , 
where  it  is  loosely  attached  to  the  sclerotic,  but  becomes  adherent 
at  the  margin  of  the  cornea.  Its  epithelium  is  continuous  -with 
that  of  the  cornea.  If  the  conjimctiva  is  carefully  divided  over  the 
sclerotic,  the  attachments  of  the  muscles  of  the  eyeball  and  the 
anterior  part  of  the  capsule  of  Tenon  may  be  seen. 

The  student  shoidd  recognise  with  his  finger  the  prominences  of 
the  nasal,  malar,  and  maxiUary  bones,  and  the  margin  of  the  Orbit; 
opportunity  should  be  taken  also  to  examine  the  external  ear. 

The  Pinna  (Fig.  210)  is  composed  of  fibre -cartilage  covered  with 
skin.  Its  outer  rim  is  caUed  the  hehx  (i),  and  the  forked  elevation 
within  it  the  ardihelix  (5) ;  the  groove  between  the  two  is  the  fossa 

of  tlie  lielrx  (7),  and 
the   depression  sepa- 
rating the  two  branches 
of  the  antihelix  is  the 
fossa  of  the  antihelix  [?>). 
The  deep  cavity  leading 
to  the  meatus externus  is 
the  concha  (9),  and  the 
little  nodule  in  front 
of  it  the  trayiis  (10), 
the  corresponding 
nodule  behind  being 
the     antitraijus  (11). 
The  lowest  part  of  the 
ear  is  the  lobitle,  which 
consists  of  fat-bearing 
connective  tissue. 

The  exti-insic  mus- 
cles of  the  aiu-icle 
(anterior,  superior  and 
posterior)  have  been 
seen  in  the  dissection 


Fie  211  —The  pinna  and  its  muscles,  as  seen  from  behind  (from  Wilson, 
^'      '  after  Arnold). 


1, 
2. 
3. 

4,  4 


vitli  the 


1.  Border  of  the  helix. 
Spine  of  the  helix. 
Convexity  corresponding 
fossa  scaphoidea. 
Convexity  of  the  concha;  the 
fissure  between  the  numbers 
corresponds    with    the  crus 
helicis. 


5.  Ponticulus  conchee. 

G,  6.  Cartilage  of  the  meatus. 

7.  Aperture  of  the  meatus. 

8.  Attrahens  auriculam. 

9.  AttoUens  auriculam. 

10.  Betrahens  auriculam. 

11.  Transversus  auriculoe. 

12.  Obliqims  auriculne. 


MUSCLES  OF  THE  FACE. 


433 


of  the  scalp.  Various  small  intrinsic  muscles  pass  from  one  point 
to  another  of  the  cartilage  of  the  pinna,  but  these  can  be 
sufBciently  seen  in  Eigs.  210  and  211,  and  wiU  not  repay  the 
trouble  of  dissection. 

[The  cheeks  are  now  to  be  distended  with  cotton  wool  and  the 
lips  carefully  sewn  together.  A  little  piece  of  wool  may  also  be 
inti-oduced  beneath  the  eyelids  with  advantage.  An  incision  is  to 
be  made  fi-om  the  temple  in  fi-ont  of  the  ear,  along  the  jaw  to  the 
chin  (the  scalp  having  been  already  dissected),  and  the  skin  is  to  be 
carefully  reflected  towards  the  median  line.  A  cut  around  the 
orbit  and  mouth  wiU  avoid  interference  with  the  eyelids  and  lips. 
The  position  of  the  various  muscles  may  be  ascertained  from  the 
two  following  figiu-es  ;  they,  as  well  as  the  vessels,  are  to  be  care- 
fully preserved,  but  the  small  nerves  are  to  be  cut  away,  together 
with  aU  the  loose  fat.  The  parotid  gland  in  fi'ont  of  the  ear  is  to 
be  preserved,  and  its  duct  traced  across  the  face  below  the  malar 
bone.] 


Muscles  of  the  Face  oe  Muscles  of  Expression. 

The  Orbicularis  Palpebrarum  (Fig.  213,  4)  is  a  broad  muscle 
surrounding  the  orbit.  It  arises  from  the  internal  palpebral  liga- 
ment (('.  p.  430),  from  the  nasal  process  of  the  superior  maxilla 
above  and  below  the  Hgament,  and  fi-om  the  internal  angular 
process  of  the  fi-ontal  bone.  Its  fibres  surround  the  orbit  and  are 
attached  to  the  skin ;  and  those  passing  over  the  Uds  (the  palpebral 
fibres  or  palpehra/is  muscle),  are  in  part  attached  to  the  external 
tarsal  ligament  externally.  A  few  fibres  constituting  the  aiian/ 
bundle  of  Eiolan  He  on  the  inner  side  of  the  bulbs  of  the  lashes.  On 
the  outer  side  of  the  orbit,  the  muscular  fibres  adhere  to  the  frontal 
process  of  the  malar  bone  and  to  the  adjacent  temporal  fascia  in 
such  a  manner  as  to  represent  an  external  attachment. 

Accessory  fibres  join  the  orbicularis  fi-om  the  occipito-fron talis, 
and  two  sHps  (m.  malaris)  are  given  off,  one  on  each  side,  from  the 
lower  border  of  the  muscle  to  the  integument  of  the  cheek. 

The  orbicularis  palpebrarum  is  the  muscle  which  closes  "the  eye- 
lids, and  is  therefore  the  direct  antagonist  of  the  levator  palpebral 
its  orbital  fibres  wimkle  the  skin  around  the  lids.  The  upper  half 
of  the  muscle  is  capable  of  acting  independently  of  the  lower  In'lf 
its  power  of  compressing  the  globe  is  serviceable  in  violent  wcopin-." 
or  in  other  conditions  in  which  the  ocidar  vessels  arc  distended 
with  blood. 

The  Corrugator  Supercilii  wiU  be  seen  by  removing  the 
portion  of  the  orbicularis  covering  the  brow.  It  anS  from  he 
mner  part  of  the  superciliary  ridge,  and  running  upwards  and 
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Fig.  212. 


outwards  is  inserted  into  the  orbicularis  about  the  centre  of  the  eye- 
brow, some  fibres  reaching  the  deep  surface  of  the  integument.  It 
draws  the  eyebrow  downwards  and  inwards,  and  produces  vertical 
wrinkles  (as  in  fa-owning)  in  the  middle  of  the  brow. 

The  Pyramidalis  Nasi  (Fig.  212,  i)  is  a  small  slip  of  muscle 

Ij-ing  along  the  nasal  bone,  continuous 
with  the  occipito-frontalis  above,  and 
joining  the  tendon  of  the  compressor 
naris  below.  Taking  its  fixed  point 
from  below,  it  di-aws  down  the  integu- 
ment over  the  root  of  the  nose,  pro- 
ducing central  transverse  wrinkles. 
Acting  from  above  it  probably  aids 
the  action  of  the  compressor  naris 
upon  the  nostril. 

The   Levator   Labii  Superioris 
Alseque  Nasi  (Fig.  213,   8)  arises 
from  the  upper  part  of  the  nasal  pro- 
cess of  the  superior  maxilla  close  to 
the  margin  of  the  orbit ;  it  widens  as 
it  descends,  and  divides  into  two  slips, 
which  are  inserted  into  the  deep  sui-- 
face  of  the  upper  part  of  the  curved 
integumental  furrow  bounding  the 
ala  of  the  nose,  and  into  the  upper 
lip,  where  it  is  attached  to  the  skin 
and  blends  with  the  orbicularis  and 
levator  labii  superioris.    The  action  of 
the  muscle  is  expressed  by  its  name. 
The  Compressor  Naris  (Fig.  212,  3)  is  to  be  traced  beneath  the 
preceding  muscle  to  its  origin  from  the  canine  fossa  of  the  superior 
maxiUa.    The  muscle  is  triangular  in  shape,  and  passes  forwards, 
spreading  in  a  fan-Hke  manner  to  join  the  pyramidalis  above  and 


Fig.  212.— Muscles  of  tlio  nose  (from  Wilson,  after  Arnold). 


Pyramidalis  nasi. 

Upper  part  of  the  levator  labii 
superioris  alteque  nasi,  turned 
aside. 

Compressor  naris. 

A.n  anomalous  slip. 

Levator  proprius  alna  nasi  anterior. 

Levator  proprius  aliB  nasi  pos- 
terior. 

Tart  of  the  depressor  alte  nasi. 


8.  Upper  segment  of  the  orbicularis 

oris. 

9.  Naso-labialis. 

10,  10.  Fasciculi  acccssorn  of  tlie 

orbicularis. 

11.  A  small  muscle  tennedbyAmoW 

compressor  narium  nunor  ;  it 
extends  between  the  end  of  the 
nose  and  the  alar  cartilage,  its 
existence  is  doubtful. 
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unite  witli  its  fellow  iu  au  aponeurosis  over  the  middle  line  of 
the  nose.  It  is  intimately  connected  with  the  skin,  but  glides  over 
the  superior  lateral  cartilages.  It  is  probably  a  dilator  of  the  nostril. 

The  Depressor  Alae  Nasi  (Pig.  212,  7)  is  a  small  muscle,  which 
should  be  exposed  by  everting  the  lip  (at  a  later  stage)  and 
removmg  the  mucous  membrane.  It  arises  txom  the  mji-tiform 
fossa  over  the  incisor  teeth 


of  the  upper  jaw,  and  is 
inserted  info  the  posterior 
part  of  the  colunma  and  the 
ala  of  the  nose.  It  contracts 
the  aperture  of  the  nostril. 

The  Levator  Labii  Supe- 
rioris  Proprius  (Fig.  2ia,  9) 
arises  from  the  superior 
maxiUa  and  margin  of  the 
malar  bone  above  the  infra- 
orbital foramen,  and  is  in- 
serted into  the  upper  hp, 
blending  with  the  outer  side 
of  the  levator  labii  superioris 
alseque  nasi,  and  its  inner- 
most fibres  may  be  traced 
beneath  this  muscle  to  the 
back  of  the  wing  of  the 
nose.  Its  action  is  indicated 
by  its  name. 


Fig.  213. 


Fig.  213.— Muscles  of  the 

1.  Frontal  portion  of  the  occipito- 

frontalis. 

2.  Its  occipital  portion. 

3.  Its  aponeui-osis. 

4.  Orbicularis  palpebrarum,  which 

conceals  the  corrugator  super- 
cilii  and  tensor  tarsi. 

5.  Pyramidalis  nasi. 

6.  Compressor  naris. 

7.  Orbicularis  oris. 

8.  Levator  labii  superioris  alieque 

nasi;  the  adjoining  fasciculus 
between  figures  8  and  9  is  the 
labial  portion  of  the  muscle. 
»■  Levator  labii  superioris  proprius : 
the  lower  part  of  the  levator 
anguh  oris  is  seen  between  the 
muscles  10  and  11. 
10.  -^ygoniaticus  minor. 


!ad  and  face  (from  Wilson). 

11.  Zygomaticus  major. 

12.  Depressor  labii  uiferioris. 

13.  Depressor  anguli  oris. 

14.  Levator  menti. 

15.  Superficial  portion  of  the  mas- 

se ter. 

16.  Part  of  its  deep  portion. 

17.  Attrahens  auriculam. 

18.  Buccinator. 

19.  Attollens  auriculam. 

20.  Temporal    fascia    covering  the 

temporal  muscle. 

21.  Retrahens  auriculam. 

22.  Anterior  belly  of  the  digastric. 

23.  Stylo-hyoid  pierced  by  posterior 

belly  of  the  digastric. 

24.  Mylo-hyoid. 

25.  Sterno-mastoid, 
2(J.  Trapezius. 
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The  Levator  Anguli  Oris  (Fig.  213)  arises  from  the  canine 
fossa  of  the  superior  maxilla  immediately  below  the  infra-orbital 
foramen,  and  passes  downwards  and  outwards  beneath  the  pre- 
ceding muscle  to  the  angle  of  the  mouth,  joining  the  fibres  of  the 
orbicularis  oris  and  zygomatici,  some  passing  into  the  lower  lip. 
It  raises  the  corner  of  the  mouth  and  assists  in  elevating  the  lower 
lip. 

The  Zygomaticus  (Fig.  213)  is  either  a  smgle  muscle,  or  has 
two  slips  forming  the  zygomaticus  major  and  miaor. 

The  Zygomaticus  major  (ii)  arises  from  the  malar  bone  close  to 
its  junction  with  the  zygoma,  and  passes  obliquely  to  the  angle  of 
the  mouth,  where  it  blends  with  the  orbicularis  oris,  the  levator 
and  depressor  anguli  oris,  and  the  skin. 

The  Zygomaticus  minor  (lo),  much  smaller,  arises  fi'om  the 
malar  bone  in  front  of  the  preceding,  and  is  inserted  between  it  and 
the  levator  labii  superioris,  with  which  it  unites. 

The  Orbicularis  Oris  (Fig.  213,  7)  is  the  sphincter  muscle  sur- 
rounding the  mouth.  It  is  joined  by  all  the  other  muscles  which 
are  inserted  into  the  lips :  in  fact,  the  fibres  from  the  bucciuator. 
risorius,  levator  anguli  oris  and  depressor  anguli  oris,  constitute 
the  major  part  of  the  so-called  '  orbicularis.'  It  is  attached  on  each 
side  to  the  septum  of  the  nose  by  a  small  slip  (naso-labiaUs) 
(Fig.  212,  g),  and  by  two  other  accessory  fasciculi  to  the  superior 
maxiUa  close  to  the  incisor  tooth,  and  to  the  lower  jaw  close  to  the 
canine  tooth.  The  true  orbicular  fibres  are  difficult  to  demonsti-ate. 
Its  action  is  to  pucker  and  protrude  the  lips  as  in  whistling. 

On  the  side  of  the  jaw  wiU  be  seen  the  insertion  of  the  Platysrua 
Myoides,  continuous  more  or  less  with  the  orbicularis  oris  at  the 
angle  of  the  mouth,  and  with  the  muscles  below  the  lip.  Occa- 
sionaUy  there  is  a  strong  skin  muscle,  probably  an  appendage  to 
the  platysma,  passing  transversely  from  the  fascia  over  the  masseter 
to  the  angle  of  the  mouth,  called  the  Risorius  Muscle  of 
Santorini.  This  draws  outwards  the  corner  of  the  mouth,  and 
acting  with  its  fellow  compresses  the  lips. 

The  Depressor  Anguli  Oris  (Fig.  213,  13)  (triangularis  menti) 
is  a  triangular  muscle  arising  horn  the  outer  sui'face  of  the  lowei 
jaw,  below  and  a  Uttle  externally  to  the  mental  foramen  and 
i,rserted  into  the  angle  of  the  mouth,  some  fibres  passing  m  o  he 
upper  lip,  and  decussating  with  the  levator  augidi  oris,  it  not 
oSy  depresses  the  angle  of  the  mouth,  but  draws  the  upper  hp 

slightly  downwards.  .  ,j,.„f„< 

The  Depressor  Labii  luferioris  (Fig.  213,  12)  (^^^^^^ 
menti)  arises  from  the  oblique  line  on  the  outer  sm-face  of  the  lower 
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jaw,  between  the  symiihysis  and  the  mental  foramen.  Its  fibres 
run  upwards  and  inwards  to  tho  lower  lip,  some  crossing  the 
midfUo  line  and  decussating  with  those  of  the  opposite  muscle.  A 
median  triangular  interval  is  left  between  the  two  over  the  chin. 
It  is  a  depressor  of  the  lower  liji. 

The  Levator  Menti  (Pig.  213,  14)  is  a  triangular  muscle  placed 
internally  to  the  depressor  of  the  lower  lip,  arising  fi-om  the  incisive 
fossa  of  the  lower  jaw  and  running  downwards  and  forwards  to  be 
inserted  into  the  skin  of  the  chin.  It  is  best  dissected  by  everting 
the  lower  lip  and  removing  the  mucous  membrane.  It  is  an  elevator 
of  the  chin  and  lower  lip. 

AU  the  muscles  of  the  face  are  supplied  by  the  facial  nerve.  In 
health  the  muscles  of  the  two  sides  of  the  face  antagonise  one 
another,  and  an  equilibrium  is  unconsciously  maintained ;  but 
should  the  nerve  of  one  side  be  divided,  or  become  paralysed  from 
any  cause,  the  balance  of  power  will  be  destroyed,  and  the  face  is 
at  once  cb-awn  to  the  healthy  side  by  the  preponderating  muscles. 

The  Parotid  Gland  is  the  largest  of  the  salivary  glands,  and  is 
placed  in  front  of  the  ear.  Its  superficial  part  overlaps  the  masseter 
muscle,  reaching  as  high  as  the  zygoma  and  as  far  back  as  the 
mastoid  process,  and  below,  it  is  separated  from  the  submaxillary 
gland  by  the  stylo-maxillary  ligament.    An  anterior  lobe,  more  or 
less  detached  fi-om  the  rest,  lies  upon  the  masseter  and  is  known  as 
the  socia  parotidis.    The  deep  portion  presents  three  processes ;  one 
occupies  the  posterior  part  of  the  glenoid  fossa  (glenoid  lobe),  the 
second  accompanies  the  internal  maxillary  artery  beneath  the  lower 
jaw  (pterygoid  lobe),  and  the  third  passes  backwards  beneath  the 
sterno-mastoid,  and  reaches  the  root  of  the  styloid  process  and  the 
deep  vessels  and  nerves  of  the  neck  (carotid  lobe).    The  duct  of 
Stensou  (ductus  Stenonis)  is  about  3  inches  in  length.    It  arises 
from  tho  anterior  part  of  the  gland  below  the  socia  parotidis,  and 
receiving  a  small  duct  from  the  latter  passes  transversely  across  the 
masseter,  and  tm-ns  sharply  round  in  front  of  this  muscle  to  open 
into  the  mouth  through  the  buccinator  muscle,  opposite  the  second 
molar  tooth  of  the  upper  jaw.    Immediately  below  tho  duct  is  the 
buccal  branch  of  tho  facial  nerve,  and  above  it  the  transverse  facial 
artery.    The  gland  is  traversed  by  the  external  carotid  artery 
which  gives  off  its  two  terminal  branches  (temporal  and  iutornal 
maxillary),  as  well  as  some  parotid  and  masseteric  twigs  in  its 
•substance;   by   the  transverse  facial  artery;  by  the  tomporo- 
inaxiUaiy  vein ;  and  by  the  pes  aiiserinus  of  the  facial  nerve 

branch "r/r^'^'^'r""^  "'7'  ""''^  and  a 

branch  of  the  great  auricular  nerve  (cervical  plexus)  supplies  the 
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skin  over  it,  and  penetrates  into  its  substance.  The  structure  of 
tlie  parotid  is  that  of  a  compoimd  racemose  gland,  like  other 
salivary  glands. 

It  receives  arteries  from  the  temporal  arterj'  and  external  carotid, 
and  its  special  nervous  supply  from  the  amiculo-temporal  and  sym- 
pathetic, as  well  as  from  the  facial,  glosso-pharyngeal,  and  gi-eat 
amic^ilar  nerves ;  of  these  the  most  important  is  the  glosso- 
pharyngeal, which  either  gives  o&  (by  means  of  its  tympanic 
branch)  the  small  superficial  petrosal  nerve,  or  sends  a  branch  of 
communication  to  that  nerve,  if  it  comes  off  from  the  facial  nerve. 
The  small  superficial  petrosal  nerve  passes  forwards  to  join  the  otic 
ganglion,  which  communicates  with  the  auriculo-temporal,  and 
from  the  latter  are  given  off  branches  to  regulate  the  secretion  of 
the  gland. 

The  gland  is  covered  by  a  fascia,  the  parotideo-mnsseteric,  which 
joins  in  front  of  the  masseter  with  the  hmco-pharymjeal  aponeurosis, 
an  investment  of  the  superior  constrictor  and  buccinator. 

[The  remains  of  the  ]5latsvma  are  to  be  removed  to  show  the 
facial  artery  and  vein  in  front  of  the  masseter,  and  the  arteij  is  to 
be  followed  out  to  the  inner  angle  of  the  eye,  with  as  little  mjiu-y 
to  the  muscles  as  possible.] 

The  Facial  Artery  (Fig.  214)  [external  carotid],  the  cervical 
portion  of  which  has  been  already  dissected  (p.  412),  appears  on 
the  face  immediately  in  front  of  the  masseter  muscle,  where  it  lies 
on  the  lower  jaw  anterior  to  the  facial  vein,  and  is  crossed  by  the 
platysma.  It  then  becomes  very  tortuous,  and  passes  upwai-ds  and 
inwards  beneath  the  zygomaticus  major  to  the  side  of  the  nose, 
lyino-  upon  the  buccinator,  levator  anguli  oris,  and  the  levator  labu 
superioris  muscles  in  its  course.  At  the  side  of  the  nose  it  is 
crossed  by  the  outer  portion  of  the  levator  labii  superioiis  nlreque 
nasi,  and  reaches  the  angle  of  the  orbit  to  anastomose  with  the 
nasal  branch  of  the  ophthalmic  artery.  This  is  therefore  one  o 
the  points  of  communication  between  the  external  and  internal 
carotid  vessels.    The  branches  of  the  facial  anastomose  at  various 

points  with  those  of  the  internal  maxillary  and  the  temporal. 
Branches.— Ah  the  artery  crosses  the  jaw  it  gives— 
1.  Masseteric  branches,  anastomosing  with  branches  fi-om  tuo 

external  carotid  and  internal  maxillary. 

2  The  Inferior  Labial  (13)  branch,  wliich  runs  midway  between 

the  chin  and  the  mouth,  passing  transversely  beneath  the  depressor 

anguli  oris.    It  anastomoses  with  the  submental  and  mfenor 

coronary,  and  with  its  feUow  of  the  opposite  side. 
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3.  The  Til f trior  Coronary  (15)  branch,  taking  the  same  course  as 
the  preceding,  but  nearer  the  margin  of  the  lip  and  close  to  the 
mucous  membrane.  It  anastomoses  with  the  inferior  labial,  and 
also  with  the  vessel  of  the  opposite  side. 


Fig.  214. — The  arteries  of  the  face  and  head  (drawn  by  G.  E.  L.  Pearse). 

1.  Common  carotid.  10.  Temporal  artery,  dividing  into 
A  internal  carotid.  anterior  and  posterior  branches. 

•J-  j^'Xtemal  carotid.  11.  Submental  branch. 

4,  4.  Occipital  artery.  12.  Transverse  facial  artery. 

5.  Superior  thyroid  artery.  13.  Inferior  labial  branch. 

b.  Irapezius.  16.  Inferior  coronary  branch. 

7.  Lingual  artery  17.  Superior  coronary  branch. 

8.  Sterno-mastoid.  19.  Lateral  nasal  branch. 
J.  Facial  artery.  21.  Angular  branch, 
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4.  The  Superior  Coronary  (17)  brancli,  often  arising  in  common 
with  the  iufei'ior  coronary.  It  pierces  the  orbicularis  oris,  and  runs 
beneath  the  mucous  membrane  of  the  lip  not  far  from  its  free 
border  to  anastomose  with  the  vessel  of  the  opposite  side.  It  gives 
a  little  branch  to  the  septum  of  the  nose  {artery  of  the  aeptnm). 

0.  The  Lateral  Nasal  (19)  branch,  passing  beneath  the  levator 
labii  superioris  alisque  nasi  to  be  distributed  to  the  ala  and  side  of 
the  nose,  anastomosing  with  the  anterior  ethmoidal  artery. 

6.  Muscular  branches  fi'om  the  posterior  side  of  the  artery, 
anastomosing  with  the  transverse  facial,  infra-orbital,  buccal,  and 
mental  arteries. 

7.  The  Angular  artery  (21),  which  is  the  terminal  branch  and 
anastomoses  with  the  nasal  branch  of  the  ophthalmic. 

The  Facial  Vein  (Fig.  195)  commences  at  the  inner  angle  of 
the  orbit  in  the  angular  vein,  formed  by  the  frontal  and  supra- 
orbital veins.  It  then  runs  in  a  straight  course  obliquely  across 
the  face  to  the  edge  of  the  masseter,  where  it  lies  close  to  the  outer 
side  of  the  artery,  and,  after  receiving  the  deep  facial  or  anterior 
internal  maxillary  branch  from  the  pterygoid  region,  and  tiibutaries 
corresponding  to  the  branches  of  the  artery,  passes  into  the  neck. 
There  it  is  joined  by  the  inferior  labial  and  facial  communicating 
veins  and  forms  the  common  facial,  finally  ending  in  the  internal 
jugular  vein.  It  is  crossed  by  the  zygomaticus  major  miiscle, 
but  lies  upon  Stenson's  duct,  and  in  the  neck  is  superficial  to  the 
submaxillary  gland. 

Its  tributaries  do  not  run  with  the  arterial  branches  correspond- 
ing to  them  in  name.  The  superior  labial  vein  collects  a  number 
of  small  branches  from  the  upper  lip  and  runs  upwards  to  join  the 
main  vein  near  the  wing  of  the  nose,  the  inferior  labial  in  like 
manner  runs  obliquely  downwards  and  enters  the  facial  trunk 
below  the  jaw.  The  deep  facial  joins  the  vein  while  it  is  crossmg 
the  buccinator,  and  establishes  a  communication  with  the  deep 
pterygoid  plexus  and  through  this  with  the  cavernous  sinus. 

The  Transverse  Facial  Artery  (Fig.  214,  12)  arises  from  the 
temporal  artery  in  the  parotid  gland,  and  appears  on  the  face  above 
the  parotid  duct,  to  run  transversely  inwards  below  the  zygoma 
towards  the  infra-orbital  region,  anastomosing  with  the  facial, 
buccal,  and  infra-orbital  arteries. 

In  a  well-injected  body  the  terminations  of  the  infra-orbital  and 
iuforior  dental  arteries  will  be  found  emerging  at  the  infra-orbital 
and  mental  foramina,  with  branches  of  the  2nd  and  3rd  divisions 
of  the.  5th  nerve.  The  infra-orbital  foramen  will  be  found  between 
the  levator  labii  superioris  and  levator  anguli  oris,  and  the  mental 
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foramen  beneath  the  depressor  anguli  oris.  The  frontal  and  supra- 
orbital arteries  shotdd  also  be  traced,  if  the  scalp  has  not  already 
been  fully  dissected  {r.  p.  3(51). 

The  Transverse  Facial  Vein  terminates  in  the  temporal  or 
temporo-maxillary  vein. 

The  Lymphatics  of  the  face  cannot  be  demonstrated  in  the 
com-se  of  an  ordinary  dissection,  but  some  small  glands  (pre- 
auricular) may  be  seen  in  the  fascia  covering  the  parotid  gland. 
They  di-ain  the  cheek  and  lateral  frontal  region,  while  the  mid- 
frontal  region  and  the  greater  part  of  the  face  are  drained  by  the 
suh-maxiUary  glands,  which  lie  beneath  the  angle  of  the  jaw.  The 
lymphatics  of  the  parieto-occipital  region  end  in  the  mastoid  and 
sub-occipital  glands,  which  Ke  a  short  distance  below  the  superior 
cm-ved  line  of  the  occipital  bone  and  its  continuation  on  to  the 
temporal  bone. 

[The  skin  being  removed  fi-om  the  opposite  side  of  the  face  in 
the  same  way  as  above  directed,  a  dissection  is  to  be  made  of  the 
nerves  alone,  all  other  tissues  being  sacrificed  for  that  purpose.  To 
find  the  facial  nerve,  the  best  way  is  to  cut  transversely  into  the 
parotid  gland  about  half  an  inch  below  the  zygoma,  and  to  dissect 
carefolly  to  some  depth  until  some  large  branch  of  the  nerve,  which 
passes  through  its  substance,  is  reached.  One  having  been  found, 
it  is  to  be  followed  carefully  backwards  and  forwards,  when  it  will 
lead  to  other  branches;  and  the  parotid  gland  is  to  be  removed 
piecemeal  to  show  the  ramifications  of  the  nerve,  which  are  then 
to  be  traced  as  far  as  possible  towards  the  median  line.] 

The  Facial  or  Seventh  Nerve  (Fig.  215,  17)  leaves  the  skull 
at  the  stylo-mastoid  foramen,  and  gives  off  immediately  the  posterior 
auricular,  dic/astric,  and  stylo-hyoid  branches. 

The  posterior  uurindar  nerve  (13)  winds  below  the  meatus  to 
the  back  of  the  ear  and  communicates  with  the  great  auricular 
nerve  (23).  It  divides  into  an  auricular  branch,  which  supplies 
the  posterior  and  sometimes  the  superior  am-icular  muscle,  and  an 
occipital  branch,  which  suppUes  the  posterior  belly  of  the  occipito- 
frontalis  and  unites  with  the  small  occipital  nerve. 

The  difjastric  and  stylo-hyoid  verves  (21)  supply  the  posterior 
belly  of  the  digastricus  and  the  stylo-hyoid.  A  branch  from  the 
digastric  nerve  perforates  the  digastric  muscle  and  communicates 
with  the  glosso-pharyngeal  nerve,  and  the  stylo-hyoid  nerve 
communicates  with  the  sympathetic  on  the  external  carotid. 

Passing  forwards  deeply  in  the  parotid  gland,  the  facial  nerve 
divides  into  two  large  portions,  the  temporo-facial  (22)  and  the 
cervico-farial  (ig),  from  which  numerous  branches  arise,  causiuo 
by  their  interlacement  the  appearance  termed  the  pes  anserinus  or 
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Fig.  215.— Nei-ve^  of  the  face  and  scalp  (from  Hirsclifeld  and  Leveill6). 


1.  Attrahens  auriculam  muscle. 

2.  Anterior  belly  of  occipito  frontalis. 

3.  Auriculo-temporal  nerve. 

4  Temporal  branches  of  facial  nerve 

5.  Attollens  auriculam  muscle. 

6.  Supra-trochlear  nerve  (5tli). 

7.  Posterior  belly  of  oocipito-fron- 

talis. 

8.  Supra-orbital  nerve  (5th). 

9.  Betraheus  auriculam  muscle. 

10.  Temporal  branch  of  orbital  nerve 

(5th). 

11.  Small  occipital  nerve. 

12.  Malar  branches  of  facial  nerve. 

13.  Posterior  auricular  nerve  (7th). 

14.  Malar  branch  of  orbital  nerve  (5th) 

(ramus  subcutaneus  malffi). 

15.  Great  occipital  nerve. 

IG.  Infra-orbital  branches  of  facial 
nerve  (7th). 


17.  Facial  nerve  (7th). 

18.  Nasal  nerve  (5th). 

19.  Cervico-facial  division  of  7th. 

20.  Infra-orbital  nerve  (5th). 

21  Branches  to  digastric  and  stylo- 
hyoid (7th).  ^ 

22.  Temporo-facial  division  of  ith. 

23.  Great  auricular  nerve. 

24.  Buccal  branches  of  facial  nerve. 

25.  Trapezius. 

26.  Buccal  ner\'e  (5tb). 

27.  Splenius  capitis. 

28.  Masseter. 

29.  Sterno-mastoid.  ■  i 

30.  Supra-maxillary branchesof  facial 

nerve  (7th). 

31.  Superficial  cervical  nerve. 

32.  Mental  nerve  (5th). 

33.  Platysnui.  /f,„;„i 

34.  Intia-maxillary  branches  of  facial 

nerve  (7th). 
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goose-foot.  The  temporo-facial  division  receives  communicatiiig 
branches  from  the  aiuiciilo-temporal  nerve  (5th)  in  front  of  the 
pinna,  and  the  cervico-facial  division  receives  one  or  two  branches 
from  the  great  auricular  nerve  of  the  cervical  plexus. 

Erom  each  division  of  the  facial  nerve  thi-ee  sets  of  branches  are 
derived,  whose  direction  is  indicated  by  their  names. 

Tempore-    (    Temporal  (4).  Cervico-      f    Buccal  (24). 

facial      J    Malar  (12).  facial      -     Supra-maxillary  (30). 

division   (    Infra-orbital  {16).  division   [    Infra-maxillary  (34). 

These  branches  all  ramify  upon  the  face,  to  supply  the  facial 
muscles  and  communicate  with  the  several  divisions  of  the  oth  nerve, 
excepting  the  iufi-a-maxillary,  which  runs  below  the  jaw  to  the  neck 
and  communicates  with  the  superficial  cervical  nerve  (31).  The 
branches  are  to  be  traced  to  all  the  "muscles  of  expression,"  and  also 
to  the  bu(!cinator,  a  muscle  of  mastication  as  well  as  of  expression. 

The  distribution  is  somewhat  irregidar,  but  commonly  the  maJar 
ends  in  the  orbicularis  palpebrarum,  the  temporal  supplies  all  the 
muscles  above  the  palpebral  fissure,  including  the  upper  part  of 
the  orbicularis,  as  well  as  the  anterior  and  superior  auricular ;  the 
hi  fro -orbital,  all  the  muscles  between  the  palpebral  and  labial 
fissures,  including  the  lower  part  of  the  orbicularis  palpebrariim 
and  upper  part  of  the  orbicularis  oris.  The  huccal  nerve  supplies 
the  buccinator  and  ends  in  the  orbicularis  oris,  the  infra-maxiilary 
is  distiibuted  to  the  muscles  of  the  lower  lip,  and  the  supra-maxillary 
to  the  platysma.  All  the  facial  muscles  receive  sensory  branches 
from  the  divisions  of  the  5th  nerve. 

The  three  divisions  of  the  5tli  Nerve  appear  upon  the  face 
(Fig.  215). 

The  First  or  Ophthalmic  Division  appears  (1)  as  the  sitpra- 
trorhlear  nerve  (6)  at  the  inner  angle  of  the  orbit ;  (2)  at  and 
internal  to  the  supra-orbital  notch  as  the  mipra-orhital  nerre  (8), 
which  has  been  traced  to  the  forehead  ;  (3)  as  the  lachrymal  verve, 
below  the  external  angular  process  ;  (4)  as  the  infra -trochlear  nerve, 
emerging  below  the  pulley  of  the  superior  oblique ;  and  (5)  as  the 
nnaal  verve  (18),  which  will  now  be  found  emerging  from  between 
the  nasal  bone  and  lateral  cartilage,  on  the  side  of  the  nose.  These 
supply  the  structui'es  of  the  vertex,  anterior  temporal  region, 
forehead,  upper  eyelid,  and  part  of  the  nose. 

The  Second  or  Superior  Maxillary  Division  appears  (1) 
the  infru-o'ihital  nerve  (20)  at  the  infra-orbital  foramen,  betw, 
the  levator  labii  superioris  and  the  levator  anguli  oris,  and  is 
to  be  traced  to  the  upper  lip,  which  it  suppHes  with  numerous 
large  kiUul  branches,  fonuing  a  plexus  with  the  facial  nerve  •  it 
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also  sends  nasal  branches  to  tbe  wing  of  tbe  nose  and  palprhral 
twigs  to  the  lower  eyelid  ;  (2)  as  the  malar  brunch  of  the  teinporo- 
malar  nerve  (14),  appearing  through  the  malar  bone  after  piercing 
the  outer  wall  of  the  orbit;  and  (3)  as  the  temporal  branch  0/  the 
temporo-malar  nerve  (10)  piercing  the  temporal  fascia  immediately 
above  the  zygoma  {v.  p.  361).  Branches  2  and  3  supply  the  soft 
parts  over  the  malar  bone  and  anterior  part  of  the  temporal  region. 

The  Third  or  Inferior  Maxillary  Division  appears  (1)  as 
the  7nental  nerve  (32)  at  the  mental  foramen,  and  is  to  be  ti-aced 
to  the  chin  and  lower  lip  ;  (2)  as  the  buccal  nerve  (26)  upon  the 
sui-face  of  the  buccinator  muscle,  where  it  will  be  found  supplying 
the  skin  and  mucous  membrane  of  the  buccal  region  and  some 
filaments  to  the  muscles,  commmiicating  with  the  facial  nerve ; 
and  (3)  as  the  auriculo-temporal  nerve  (3),  passing  beneath  the 
parotid  gland  and  running  upwards  over  the  zygoma  immediately 
in  front  of  the  ear,  to  supply  the  mid-temporal  region. 

These  are  all  pui-ely  sensory  nerves.  They  joia  freely  with  the 
facial  nerve,  and  supply  sensation  to  the  muscles ;  to  part  of  the 
mucous  membrane  of  the  buccal  cavity ;  and  to  the  whole  of  the 
skin  of  the  face,  except  that  covering  the  parotid  gland,  which  is 
supplied  by  the  great  auricular  nerve  of  the  cerVical  plexus. 

[The  anatomy  of  the  eyelids  and  of  the  nasal  cartilages  can  be 
examined  on  either  side  of  the  face,  by  removing  the  superjacent 
tissues.] 

The  Eyelids  (Fig.  209).— These  have  been  partially  described 
on  page  430,  but  may  now  be  fui-ther  investigated.  On  removing 
the  thin  palpebral  fibres  of  the  orbicularis  fi-om  the  lids,  th.emperwr 
and  inferior  palpebral  ligaments  will  be  seen  extending  from  the 
margin  of  the  orbit.  They  are  continuous  with  the  periosteum  of 
the  skull  at  the  orbital  margin,  and  are  attached  to  the  convex  edge 
of  the  tarsal  cartilage  in  each  lid.  The  tarsal  bodies  or  cart>laf,es 
consist  of  dense  connective  tissue,  and  according  to  later  observers 
contain  no  cartilage.  The  upper  is  larger  than  the  lower,  and  is 
semilunar  in  shape.  They  are  attached  to  the  margin  of  the  orbit 
by  the  corresponding  palpebral  ligaments  above  and  below ;  ex- 
ternally by  the  exterml  tarsal  ligament,  and  internally  by  the 
internal  tarsal  ligament  or  tendo  ac.uli.  The  fibres  of  the  orbicularis 
must  be  cut  away  from  the  tendo  oculi,  and  the  attachment  of  the 
latter  to  the  nasal  process  of  the  superior  maxilla,  unmediately  in 
front  of  the  groove  for  the  lachrymal  sac,  will  then  be  seen. 

Beneath  the  palpebral  ligament  in  the  upper  lid  will  be  found  tue 
expansion  of  the  tendon  of  the  levator  palpebrte  superioris,  attachea 
to  the  convex  margin  of  the  superior  tarsal  body.  Both  lids  are  hnecl 
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with  conjunctiva,  and  on  removing  this  the  Meibomian  glands  may 
be  seen  embedded  in  the  substance  of  the  tarsi. 
The  structures  composing  the  upper  eyelid  are — 

1.  Skin. 

2.  Orbicularis  palpebrarum. 

3.  Tarsal  body,  palpebral  ligament,  and  tendon  of  levator 

palpebrre.  ' 

4.  Meibomian  glands. 

5.  Conjunctiva. 

The  structures  in  the  lower  lid  are  the  same,  minus  the  levator 
palpebrse. 

This  will  be  the  best  opportunity  to  dissect  the  Tensor  Tarsi 
Muscle  of  Horner,  by  dividing  the  outer  tarsal  ligaments  and 
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Fig.  217. 


Fig.  216.— The  fibro-cartilages  of  the  nose  (from  Wilson). 

1.  One  of  the  nasal  bones.  cartihiges  which  constitute  the 

■i.  i^artuage  oi  the  septunj.  colunina 

3.  Lateral  cartilage.  6.  Cartilagines'  minores  or  sesamoid 

4.  Alar  cartilage.  cartilages. 

5.  Central    portions    of    the    alar      7.  The  nostril. 

Fig.  217.— The  fibro-cartilages  and  bones  of  the  nose  viewed  from  the  side 
(from  Wilson,  after  Arnold). 

5,  5.  Alar  cartilage. 

6.  Inner  portion  of  the  alar  cartilage. 


1.  Nasal  bone. 

2.  Nasal   process   of   the  superior 

maxillary  bone. 

3.  Cartilage  of  the  septum. 

4.  Lateral  cartilage. 


7.  Sesamoid  cartilages. 
H.  Areolar  tissue  of  the  ala  nasi. 
9.  Aperture  of  the  nostril. 
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detacliing  the  eyelids,  so  as  to  turn  them  over  the  nose  and  expose 
their  internal  sm-faces.  Bj^  removing  the  conjunctiva  over  the 
inner  canthus,  the  little  slip  of  muscular  fibre  will  be  seen  arising 
from  the  ridge  on  the  lachrjonal  bone,  and  passing  behind  the 
lachrjonal  sac,  to  be  inserted  into  the  tarsal  bodies  and  canaliculi. 
It  is  thus  apparent  that  the  lachrymal  sac  occupies  a  position 
between  the  internal  palpebral  ligament  and  palpebral  fibres  of 
the  orbicularis  in  fi-ont,  and  the  tensor  tarsi  behind. 

Cartilages  of  the  Nose  (Figs.  216  and  217).— Only  the  superior 
lateral  cartilages  and  the  cartilages  bounding  the  nosti-ils  can 
now  be  seen,  but  the  cartilage  of  the  septum  will  be  examined 
later,  in  the  dissection  of  the  nasal  fossse.  The  sujjerior  lateral 
mrtiJaije  is  triangular,  its  posterior  border  being  in  contact  with 
the  opposed  border  of  the  nasal  bone  and  nasal  process  of  the 
maxilla,  and  its  anterior  border  intimately  imited  with  the  anterior 
edge  of  the  cartilage  of  the  septum. 

The  inferior  lateral  mrtikuje  is  an  elongated  plate,  so  bent  upon 
itself  that  while  the  angle  between  the  two  parts  forms  one  half  of 
the  point  of  the  nose,  the  two  parts  themselves  surround  the  anterior 
part  of  the  nostril,  the  inner  Hmb  uniting  with  the  septum.  It  has  no 
attachment  to  bone,  but  is  embedded  in  the  dense  cellular  tissue 
of  the  ala  nasi.  There  are  frequently  two  or  three  little  additional 
nodules  of  fibro-cartilage,  sesamoid  cartilages,  which  prolong  the 
outer  part  of  this  cartilage  backwards  along  the  upper  part  of  the 
alar  fuiTow,  but  the  greater  part  of  the  wing  is  composed  of  fibrous 
tissue.  The  inferior  cartilages  of  the  two  sides  are  in  contact  at  the 
tip  of  the  nose,  and  are  attached  to  the  superior  lateral  cartilages  by 
fibrous  tissue.  AU  the  nasal  cartilages  except  the  sesamoid  nodules 
are  of  the  hyaline  variety. 


The  Pterygo-Maxillary  Eegion  and  Zygomatic  Fossa. 

[The  head  being  laid  on  one  side,  the  facial  nerve  and  parotid 
duct  are  to  be  divided  and  turned  forward,  and  the  remains,  if  any, 
of  the  parotid  gland  are  to  be  cleaned 'out  from  between  the  ear  and 
the  jaw,  the  auriculo -temporal  nerve  being  carefully  preserved. 
The  surface  of  the  masseter  muscle  is  then  to  be  cleaned.] 

The  Masseter  (Fig.  213,  15)  is  the  most  superficial  muscle  of 
mastication,  and  is  divisible  into  a  superficial  and  a  deep  portion,  a 
small  part  of  the  latter  being  seen  behind  the  fibres  of  the  former. 
The  superficial  and  more  tendinous  part  arises  from  the  anterior 
two-thirds  of  the  lower  border  of  the  zygomatic  arch,  formed  by  the 
maxillary,  malar,  and  temporal  bones ;  it  passes  downwards  and 
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backwards,  to  be  inserted  into  the  angle  of  the  jaw  and  the  lower 
half  of  the  ramus.  The  deeper  and  more  fleshy  part  arises  from 
the  posterior  thii-d  of  the  lower  border  and  from  the  whole  length 
of  the  inner  sm-face  of  the  zygoma ;  it  extends  downwards  and  a 
little  forwards,  to  be  inserted  into  the .  outer  siu'f ace  of  the  upper 
half  of  the  ramus  of  the  jaw,  including  the  root  of  the  coronoid 
process. 

[The  temporal  fascia  is  to  be  detached  from  the  upper  border  of 
the  zygoma,  and  a  cut  is  to  be  made  with  the  saw  thi-ough  the 
malar  bone  in  front  of  the  masseter,  and  behind  it  thi-ough  the 
zygoma,  as  near  its  root  as  possible  without  injuring  the  temporo- 
maxillary  articulation.  The  piece  of  bone  with  the  masseter  at- 
tached can  then  be  turned  down,  when  the  deeji  fibres  of  the 
muscle  will  be  seen  attached  to  the  lower  jaw,  and  the  masseteric 
branch  of  artery  and  nerve  will  be  found  emerging  thi-ough  the 
sigmoid  notch  behind  the  coronoid  process,  and  must  necessarily 
be  divided.  The  temporal  muscle  is  to  be  cleaned  and  the  fat 
beneath  the  masseter  removed,  so  as  to  expose  the  buccinator 
muscle  thoroughly,  together  with  its  branch  of  nerve  and  artery 
which  appear  in  fi-ont  of  the  coronoid  process  and  are  to  be 
preserved.] 

The  Temporal  Muscle  (Fig.  223,  2)  arises  from  the  whole  of  the 
temporal  fossa,  except  the  anterior  wall  formed  by  the  malar  bone; 
by  deep  fibres  from  the  pterygoid  ridge  on  the  great  wing  of  the 
sphenoid;  and  fi-om  the  rmder  sui-face  of  the  temporal  fascia,  which 
has  been  seen  to  be  attached  to  the  whole  length  of  the  temporal 
ridge.  Its  anterior  fibres  are  nearly  vertical,  the  posterior  nearly 
horizontal;  they  converge  to  a  tendon,  which  is  inserted  into  the 
apex,  anterior  and  posterior  borders,  and  inner  surface  of  the 
coronoid  process,  extending  along  the  inner  surface  of  the  ramus 
of  the  lower  jaw  nearly  as  far  as  the  last  molar  tooth. 

[A  section  is  made  by  the  saw  downwards  from  the  anterior 
margm  of  the  neck  of  the  jaw  parallel  to  the  posterior  border  of  the 
ramus,  as  far  as  a  level  with  the  alveolar  process.  A  second  section 
is  caiTied  horizontally  forwards  from  this  point  in  such  a  way  as  to 
detach  the  gi-eater  part  of  the  ramus  with  the  coronoid  process  but 
leaving  a  narrow  line  of  bone  connecting  the  condyle  with  the  an<-le 
Un  turning  up  the  segment  with  the  temi)oral  muscle  the  zvffomatic 
lossa  IS  well  exposed.  ^ 

On  removing  the  portion  of  ramus  thus  separated,  the  periosteum 
wm  probably  be  left  behind,  and  on  this  being  dissected  away,  the 

KfprnlV  '''''^  r^'^'-y  seen  lying  on  the  internal 

lateral  ligament  before  entering  the  dental  foramen,  and  in  front  of 
these  the  lingual  (gustatory  nerve.  Crossing  both  nerves  trans- 
versely at  the  upper  part  of  the  space  now  exposed  is  the  external 
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pterygoid,  with  the  internal  maxillary  artery  Ijang  either  upon  or 
beneath  the  lower  head  of  the  muscle.  If  superficial  to  the  muscle 
the  artery  shoidd  be  cleaned  and  held  aside  with  a  hook.] 

The  External  Pterygoid  Muscle  (Fig.  218,  i)  arises  by  two 
heads,  one  from  the  outer  surface  of  the  external  pterygoid  plate 
and  tuberosity  of  the  maxilla  ;  the  other  from  the  under  surface  of 
the  great  wing  of  the  sphenoid  below  the  pterygoid  ridge.  Its 
fibres  run  backwards  and  outwards,  converging  to  be  inserted  into 
the  hollow  on  the  front  of  the  neck  of  the  lower  jaw,  and  into  the 
capsular  ligament  and  inter-articular  fibro-cartilage  of  the  joint. 

Temporo-Maxillary  Articulation.— The  joint  surfaces  are 
sui-rounded  by  a  aipsuh  which  is  thickened  externally,  internally 
and  posteriorly  to  form  the  external  lateral,  short  internal  lateral, 
and  posterior  ligaments.  It  is  connected  to  the  circimiference  of  the 
inter-articular  fibro-cartilage,  and  gives  insertion  to  some  of  the 
fibres  of  the  external  pterygoid.  The  external  lateral  ligament 
(Fig.  219,  5)  is  a  short  thick  band  of  fibres,  broader  above  than 
below,  and  passes  obliquely  downwards  and  backwards  from  the 
lower  border  of  the  preglenoid  tubercle  to  the  neck  of  the  jaw.  The 
short  iidcrnal  lateral  ligament  (Henle)  runs  from  the  margin  of  the 
Glaserian  fissure  to  the  inner  side  of  the  neck  of  the  jaw.  The 
2Wsterior  ligament  (Sappey)  consists  of  elastic  fibres  which  are  attached 
above  to  the  post-glenoid  process,  and  below  to  the  posterior  border 
of  the  articular  cartilage  and  to  the  posterior  sm-face  of  the  neck  of 
the  bone.  It  is  stretched  during  depression  of  the  jaw,  when  the 
condyle  advances  upon  the  eminentia  articularis.  By  dividing  the 
Hgaments,  the  inter- articular  cartilage  and  the  synovial  membranes 
above  and  below  it  wiU  be  brought  into  view. 

The  inter-articular  fihro-cartilage  (Fig.  220,  3)  is  adapted  to  the 
glenoid  cavity  and  eminentia  articularis  above  and  the  condyle  of 
the  lower  jaw  below,  its  upper  sui-face  being  concavo-convex  from 
before  backwards,  the  lower  surface  concave.  If  the  condyle  is 
detached  from  the  temporal  bone  and  tui-ned  forward  with  the 
external  pterygoid  muscle,  the  cartUage  wiU  be  found  to  be  oval  m 
outline  and  thicker  at  the  margins  than  in  the  centre,  where  iti. 
occasionally  perforated  (6). 

The  Ion,,  internal,  lateral  liyament(Fig.  221,  4),  now  fully  exposed, 
does  not  'form  a  part  of  the  capsule;  it  is  a  membranous  band, 
aSow  above,  where  it  is  fixed  to  the  spine  of  the  sphenoid  bone 
anrwTdening  below  to  be  attached  to  the  lingula  at  the  entrance  of 
Z  ilferior  dental  canal.  Between  the  Hga-nt  and  the  jaw  ai. 
found  the  external  pterygoid  muscle,  the  internal  maxillaiy  Ncsse^ 
with  their  auricular,  tympanic,  meningeal,  and  mfenoi  dentU 
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branches,  the  aiiriculo-temporal  nerve,  the  inferior  dental  nei-ve, 
and  some  acini  of  the  parotid  gland.  The  lower  attachment  of  the 
ligament  is  pierced  by  the  mylo-hyoid  vessels  and  nerve. 

The  sfi/Jo-maxillary  ligament  is  merely  a  thickened  portion  of  the 
deep  cervical  fascia,  extending  from  the  styloid  process  to  the  angle 
of  the  jaw.  It  separates  the  parotid  from  the  sub-maxillary  gland, 
and  gives  origin  to  the  stylo-glossus. 

The  sijnovial  memhranes  are  two  in  number,  one  above,  the  other 


Fig.  218. 


Fig.  219. 


below  the  inter-articular  fibro-cartilage.    The  two  synovial  cavities 
commimicate  when  the  cartilage  is  perforated. 
The  movements  of  the  jaw  are  as  foUows  •— 

r^LZT'"''  "''t^^^^"-'^^f  ''""'  taking  place  around  a  transverse  axis 
passmg  through  the  rami  near  the  inferior  dental  spines.  When  the 
jaw  IS  depressed  the  condyle  moves  forward  upon  the  eminentia 
articiJans,  returnmg  to  the  glenoid  fossa  dm-ing  elevation  The 
elevahon  xs  effected  by  the  temporal,  masseter  and  internal  pterygoid 
muscles ;  depression  by  the  digastric,  mylo-hyoid,  genio-hyoid  an 

toi  waid  the  condyle  upon  the  articular  eminence. 

2.  FuricuTd  and  hnchward  <irindln,]  morcments.-TU  forward 
mov^^aaxmipUshed  by  the  supei-ficial  portion  of  the  masseter. 

Fig.  218.—Tiie  two  pterygoid  muscles  (from  Wilsonl     Tl.^.  „ 

and  the  greater  part  of  tlie  ramus  of  the  lovveS  ha^^^  1,^^^°'"*^^  ''^"^ 
order  to  bring  the  muscles  into  view.  '  "         ''emoved  in 

'  i he  mternal  pterygoid. 

Fig^  219._Exten,al  view  of  the  arti.ndation  of  the  h.wer  jaw  (fron,  Wilson) 

1.  /.ygomatic  arch.  ,i  i  , 

2.  Tulerele  of  the  z.ygoma.  5  Exte°;'L  ','7'""';  i^m^onxX 

3.  Ramus  of  the  lower  jaw.  5  sA,n       ^i^         "gament.  [bone. 
H.  '"'■Vio-mnxillary  ligament. 

Q  G 
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the  anterior  fibres  of  the  temporal,  and  the  external  and  internal 
ntervffoids.  The  lackward  movement  by  the  deep  portion  of  the 
masseter,  the  posterior  fibres  of  the  temporal,  and  the  depressors 

3  OUique  ijrmdimj  mow7ne<<is.-These  take  place  around  a 
vertical  axis  passing  thi'ough  one  condyle,  which  remams  in  the 
glenoid  cavity,  wHle  the  other  advances  upon  the  articular  emmence. 
They  are  effected  by  the  alternating  actions  of  the  muscles  of  the 

'""ibf  Internal  Pterygoid  Muscle  (Eig.  218,  3)  is  placed  beneath 


Fig.  220. 


Pig.  221. 


the  internal  lateral  Kgament.    It  arises  from  the  internal  sm  ace  o 
the  external  pterygoid  plate,  from  the  posterior  grooved  ^m-face  of 
he  tuberosity  of  the  palate  bone,  and  by  an  accessory  slip  from  the 
^ugh  outer  surf  ace  of  the  tuberosity  of  the  palate  and  adjacen 
sSe  of  the  superior  maxilla.   It  is  inserted  into  the  mner  surface 
r  he  angle  of  L  lower  jaw,  its  fibres  running  parallel  to  th 
M,fioM  nortion  of  the  masseter.    That  portion  of  the  mterna 
fi-om  the  outer  surface  of  the  tuberosities  of 

the  articulating  surfaces  (from  Wilson). 


1.  Glenoid  fossa. 

2  Eminentia  articulariB. 

3!  Inter-articular  fibro-cartilage. 

4.  Superior  synovial  cavity. 

5.  Inferior  synovial  cavity. 


6  An  inter-articular  fibro-cartilage, 
removed  from  the  joint,  in  order 
to  show  its  oval  and  concave 
form ;  it  is  seen  from  below. 


mienui  oj:     .  j 

Fig.  221.-Intemal  view  of  the  articulation  of  the  lower  jaw  (from  dson) 


1  Section  through  the  petrous  por 

tiou  of  the  temporal  bone 
and  spinous  process  of  the 
sphenoid.  - 

2  Internal  surface  of  the  ramus  and 

body  of  the  lower  jaw. 


3.  Capsular  ligament. 
4  Long  internal  lateral  ligament. 

5.  Aperture  through  which  the  mylo- 

hyoid nerve  passes. 

6.  Stylo-maxillary  ligament,  a  pro- 

cess of  the  deep  cervical  fascia. 
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the  23alate  and  superior  maxilla  is  superficial  to  the  fibres  of  the 
external  pterygoid  (Fig.  ■^23). 

The  Buccinator  (Pig.  223,  14)  has  been  partly  seen  in  the 
dissection  of  the  face.     It  arises  from  the  alveolar  border  of  the 
superior  maxilla  opposite  the  two  posterior  molar  teeth ;  from  a 
corresponding  portion  of  the  inferior  ;naxilla  ;  and  between  the  jaws 
from  the  anterior  border  of  the  pterj^go-maxillary  ligament,  which 
separates  its  fibres  from  those  of  the  superior  constrictor.    Its  inner 
siu'face  is  lined  with  mucous  membrane,  and  externally  it  is  related 
to  the  maxdla  and  to  the  sucking  pad  of  cheek  fat.    It  is  inserM 
into  the  lips  and  angle  of  the  mouth,  joining  the  orbicularis  oris, 
and  probably  becomes  continuous  with  the  opposite  muscle  in  the 
middle  line  of  both  lips.    Its  upper  and  lower  alveolar  fibres  will  be 
seen  to  pass  to  the  upper  and  lower  lip  respectively,  while  the 
mtei-mediate  fibres  from  the  pterygo-maxillary  ligament  decussate, 
the  superior  passing  to  the  lower  lip,  the  inferior  to  the  upper.* 
The  fibres  are  perforated  by  the  duct  of  the  parotid  gland  opposite 
the  second  molar  tooth  of  the  upper  jaw.    The  principal  action  of 
the  buccinator  is  to  keep  the  food  between  the  teeth  diu-ing 
mastication.    It  also  expels  air  from  the  mouth  (and  hence  the  name 
"trumpeter"),  as  in  using  the  blowpipe;   and  the  muscle  acting 
with  its  fellow  aids  in  the  expression  of  the  face,  by  cU-awing  out- 
wards the  corners  of  the  mouth  and  pressing  the  lips  tightly  too-ether 
and  against  the  teeth.  " 

The  Pterygo-Maxillary  Ligament  (Fig.  224)  is  a  somewhat 
mdistmct  fibrous  line,  resembling  a  tendinous  intersection  or  raphe 
rather  than  a  ligament,  and  extending  between  the  hamular  process 
of  the  internal  pterygoid  plate  and  the  lower  jaw,  close  to  the  last 
molar  tooth.  By  its  anterior  border  it  gives  attachment  to  the  buc- 
cinator, and  by  its  posterior  boi-der  to  the  superior  constrictor  of 
the  pharynx ;  its  inner  sui'face,  covered  by  mucous  membrane,  may 
thus  be  regarded  as  a  boiuidary  line  between  the  cavities  of  the 
mouth  and  the  phaiynx. 

The  muscles  of  mastication  are  aU  supplkd  by  the  motor  portion 
of  the  third  division  of  the  5th  nerve,  except  the  buccinator,  which 
although  receiving  a  branch  from  this  nerve,  derives  its  motion 
from  the  facial  nerve  (7th),  as  is  shown  by  the  fact  that  in  facial 
paralyses  the  buccinator  fails  in  its  action,  and  food  collects  between 
the  teeth  and  the  cheek.    The  nerve  to  the  internal  pterv-oid 
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given  off  from  the  trunk  of  the  nerve,  before  its  suhdivision  into 
anterior  and  posterior  hranclies,  and  is  closely  connected  with  the 

Otic  ganglion.  • 

The  Internal  Maxillary  Artery  (Fig.  222)  is  seen  in  this 
dissection  in  its  first  and  second  portions,  the  tHrd  lying  m  the 
spheno-maxillary  fossa.  It  is  one  of  the  terminal  branches  of  the 
external  carotid  artery,  and  arises  in  the  parotid  gland  immediately 
behind  the  neck  of  the  jaw. 

The  First  Part  of  the  internal  maxillaiy  artery,  with  its  accom- 
panying veins,  passes  forwards  between  the  neck  of  the  jaw  and  the 
internal  lateral  ligament.  It  gives  off  a  descending  branch,  the 
Tnfmor  dental,  and  three  ascending  branches,  theMnldle  memngeal, 
tympanic  and  deep  auricular,  and  sometimes  a  smcdl  memngeal. 

a   The  Inferior  dental  artery  (n)  descends  between  the  internal 
lateral  ligament  and  the  lower  jaw  to  the  inferior  dental  foramen, 
living  off,  before  it  enters  the  bone,  a  mylo-hyoid  branch  and  a 
small  twig  to  accompany  the  lingual  (gustatory)  nerve ;  it  then 
rims  in  the  inferior  dental  canal,  supplymg  the  posterior  teeth,  and 
after  giving  an  incisor  hrauch  to  the  front  teeth,  appears  on  the 
face  a!  the  meutal  artery  at  the  mental  foramen,  with  the  mental 
S-anch  of  the  third  division  of  the  5th  nex-ve.  Its  .nylo-hyo.d  M 
pierces  the  internal  lateral  ligament  in  company  wi  h  a  nerve  of  the 
same  name,  and  runs  in  a  groove  on  the  internal  sm-face  of  the 
lower  jaw  to  the  cutaneous  siu^face  of  the  mylo-hyoid  and  to  the 
anterior  belly  of  the  digastx'ic muscle,  joining  the  sub-mental  artery. 

m  SL/e  meniZjeal  ar^er,  (7)  ascends  on  the  deep  surface 
of  the'extei^al  pterygoid  muscle,  ^^^^^^^ 

ts::s^vrte  ~i.pino^ ^ 

it  enters  the  skull  (Fig.  224,  n).  Before  ^omg  so  xt  -a-ny 
gives  off  the  meningea  parva  to  enter  the  foramen  ovale,  but  th^. 
giveb  Oil  i-iiu  J    I  -ppospl      It  IS  accompanied  by 

and  upwards  to  the  pterygo-ina:;aiaiT8s8Uie  va.J"  „  P 

betweeu  the  temporal  aad  ejctenial  pteTS?''.  "t'™"  SciaUy 
ternal  and  inter-nal  pterygoid  musdes.    When  rt  runs  superhcmLy 
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to  the  external  pterygoid,  it  passes  between  the  two  heads  of  the 
muscle  to  reach  the  spheuo-maxillary  fossa.  Its  branches  are  all 
muscular,  i.e.,  to  the  muscles  of  mastication.  There  are  two  deej, 
temporal  branches,  anterior  (2)  and  posterior  (3},  running  in  the 
substance  of  the  temporal  muscle  ;  a  masseteric  branch  (15° passing 
thi-ough  the  sigmoid  notch^to  the  under  surface  of  the  muscle,  now 

t 

Fis.  222. 


necessarily  divided;  two  pterygoid  hvv.nche^,  uncertain  in  origin 
ther^^^^^^^^      ""^^^^^  Wcompany  the  nerve  to  the  surface  of 


Fig.  222.-The  intemal  ma-xiUary  artery  (from  UniverHity  College  Museum). 


1.  E.Ktenml  pterygoid  muscle. 

2.  Anterior  deep  temporal  artery. 

i.  Posterior  deep   temporal  artery 
f'ving  a  ptei7goi(l  branch. 

4.  Infra-orbital  artery. 

5.  Temporal  artery. 

J).  Posterior  deiita'l  ai-tery. 
7.  Middle  meningeal  artery. 
StciiKon's  duct. 


9.  E.xternal  carotid. 

10.  Buccal    branch  communicating 

with  facial  artery. 

11.  Inferior  dental  artery  giving  off 

mylo-hyoid  branch. 

12.  Facial  vein. 

\t'  ^5'''^''''""''  j''"Kii'ar  vein. 

14.  I'liciiil  artery. 

15.  Masseteric  bnuich  (turned  down). 
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The  Third  Part  of  tlie  artery  extends  from  the  pterygo-maxiUaiy 
fissure  into  the  spheno-maxillary  fossa.  Two  of  its  branches  ansnig 
at  the  entrance  of  the  fossa,  may  be  seen  in  the  resent  stage  ot 

Fig.  223. 


dissection,  the  alveolar  and  infra-orbital ;  the  rest,  tliyi^^" 
palatine,  msal,  Vidian,  and  pterygo-palatme  are  gxven  off  wxthn. 

'^The  "l^.eo/ar  arUry  (6)  mns  over  the  body  of  thejnaxilla. 


Fig.  223.-Pterygo.n.axillary  region  and  fifth  nerve  (from  Hirschfeld 
^  and  Leveule). 


1.  Temporal  fascia. 

2.  Temporal  muscle.  . 

3.  Temporal  brandies  of  auriculo- 

temporal nerve. 

4.  Anterior  deep  temporal  brancli 
from  buccal  nerve. 

Posterior  deep  temporal  nerve. 
Pterygoideus  externus. 
Deep  temporal  branch  of  masse- 
teric  nerve  (inconstant). 

8.  Buccal  nerve. 

9.  ■Masseteric  nerve. 

10.  Buccal  branch  of  facial  (7tli). 


5. 
6. 
7. 


11.  Auriculo-temporal  nerve. 

12.  Lingual  nerve. 

13.  Facial  nerve  (7th)  at  stylo-mas- 

toid  foramen. 

14.  Buccinator  muscle. 

15.  Pterygoideus  internus. 

IG.  Supra  inaxillaiT  branch  of  facial. 

17.  Liferior  dental  nerve. 

18.  Its  mental  branches. 

19.  Its  mylo-hyoid  branch. 

20  Inferior  dental  canal  opened. 
21.  Mttsseter  (turned  down). 
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extending  beneath  the  malar  process  to  anastomose  with  the  infra- 
orbital arterj'.  It  gives  off  the  posterior  superior  dental  artery,  which 
enters  one  of  the  foramina  on  the  posterior  surface  of  the  superior 
maxilla,  runs  in  the  bone,  supplying  it  and  the  molar  teeth,  and 
giving  off  twigs  to  the  antrum,  gums,  and  buccinator. 

The  [nfra-orbital  Artery  (4)  may  be  seen  running  into  the  back 
part  of  the  spheno-maxillary  fissui'e  to  reach  the  infra-orbital  canal. 
It  gives  anterior  dental  branches  to  the  incisors,  canine,  and 
bicuspids,  and  emerges  at  the  infra-orbital  foramen  upon  the 
face,  where  it  supplies  muscles  and  integument,  and  anastomoses 
with  the  alveolar,  facial,  and  transverse  facial  arteries. 

The  Internal  Maxillary  Vein  receives  branches  corresponding 
to  those  of  the  artery,  and  between  the  muscles  foi-ms  the  pterygoid 
plexus,  which  communicates  with  the  facial  vein  by  the  deep  facial 
rein,  and  with  the  ophthalmic  vein  and  the  cavernous  sinus  by 
means  of  the  veins  coming  from  the  orbit,  and  through  the  foramen 
Jacerum  medium.  The  internal  maxillary  vein  finally  enters  the 
parotid  gland,  to  join  the  temporal  vein  and  form  the  temporo- 
maxillaiy  vein.  \ 

The  Inferior  Maxillary  Nerve  (Figs.  223  and  224)  (3i-d\ 
division  of  oth),  emerges  from  the  foramen  ovale,  lying  in  front  of 
the  middle  meningeal  vessels  and  external  to  the  otic  ganglion. 
After  giving  off  the  nerve  to  the  internal  pterygoid  and  a  small 
recurrent  branch,  which  passes  thi'ough  the  foramen  spinosum  with 
the  middle  meningeal  artery  and  supplies  the  mastoid  ceUs  and  great 
vnng  of  the  sphenoid,  the  trunk  breaks  up  into  anterior  motor  and 
posterior  sensory  divisions,  each  of  which,  however,  contains  both 
motor  and  sensory  fibres. 

The  Motor  Division  (Fig.  223)  is  of  small  size.  It  is  placed 
externally  to  the  sensory  portion,  and  is  distributed  to  the  muscles 
of  mastication,  running  with  the  corresponding  branches  of  the 
mternal  maxiUary  artery.  Its  branches  are,  anterior  and  pos- 
terror  temporal  (4  &  5),  masseteric  (9),  external  ptery,,oid  and 
I'urral  (8).  I      J.I  ^ 

■The  temporal  branches  run  outwards  and  upwards  in  the  temporal 
muscle  and  supply  it.  A  third  temporal  branch  is  occasionally 
present.  The  masseterir  branch  passes  over  the  sigmoid  notch  to 
enter  the  deep  surface  of  the  muscle,  and  supplies  articular 
branches  to  the  temporo-maxillary  articulation.  The  nerve  to  the 
external  pterygoid  passes  between  the  two  heads,  giving  a  branch  to 
each.  Lastly  the  hnccal  nerve,  the  only  branch  that  is  not  motor 
IS  very  large  and  distinct,  and  commonly  arises  with  the  anterior 
deep  temporal.    It  enters  the  muscle,  supplying  sensory  filament 
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to  it,  and  to  the  mucous  membrane  and  integument  investing  it, 
and  communicates  with  the  buccal  branch  of  the  facial. 

The  Sensory  Division  (Fig.  224)  breaks  up,  close  to  the  base 
of  the  skull,  into  three  branches,  the  Lingual  Nerve  the  most 
anterior  ;  the  Inferior  Dental  Nerve  (which  has  some  motor  fibres) 
in  the  middle;  and  the  Auricido-Temporal  Nerve  posteriorly. 

[The  auriculo-temporal  nerve  is  to  be  carefuUy  dissected  out  from 
the  tough  fibrous  tissue  of  the  articulation,  and  traced  through  tHe 
parotid  to  the  pinna  and  temple.] 

The  Lingual  or  Gustatory  Nerve*  (Fig.  224,  1 6)  lies  at  first 
between  the  two  pterygoid  muscles,  and  then  passes  forward  be- 
tween the  internal  surface  of  the  ramus  of  the  jaw  and  the  mternal 
pterygoid  muscle ;  it  will  be  afterwards  traced  to  the  side  and  tip 
of  the  tongue.  Beneath  the  external  pterygoid  the  nerve  is  30ined 
at  an  acute  angle  by  the  smaU  chorda  tympani  nerve  (7),  and  is 
connected  with  the  inferior  dental  nerve  by  a  transverse  branch. 
The  chorda  tympani  is  a  branch  of  the  facial  nerve  given  oli  in  the 
temporal  bone,  and  passes  through  the  tympanum  between  the 
handle  of  the  maUeus  and  the  long  process  of  the  mens,  to  emerge 
through  the  canal  of  Huguier  at  the  inner  side  of  the  Glaseiian 
fissure,  to  which  it  should  now  be  traced. 

The  Inferior  Dental  Nerve  (Fig.  224,  18)  has  a  branch  of  com- 
munication with  the  Ungual  trunk,  and  then  descends  with  ^e 
inferior  dental  artery  (p.  452)  between  the  ramus  of  the  jaw  and 
internal  pterygoid  muscle  and  the  long  internal  lateraUigament,  to 
reach  the  dental  foramen.  After  entering  the  bone  it  supplies  all 
the  teeth  of  the  lower  jaw,  partly  by  dii-ect  filaments,  partly  by  its 
incisor  branch  (22),  and  emerges  at  the  mental  foramen  as  the 
mental  nerve  (24),  with  its  accompanying  artery,  supplymg  sen.oiy 
fibres  to  the  muscles,  mucous  membrane,  ^i^^/'^t^g;}^^*  "^J^ 
lower  lip,  and  to  the  body  of  the  lower  jaw.  Immediately  bef 01  e 
entering  the  dental  foramen  it  gives  off  the  m,^-hj,o.d  ^ei-v  ; 
which  pierces  the  internal  lateral  ligament  with  the  -company  ng 
artery,  and.  after  running  in  a  groove  on  the  uiner  suj^jee  0  h 
bone,  is  distributed  to  the  mylo-hyoid  and  anterior  belly  of  the 

""'Thtiuriculo-Temporal  Nerve  (Fig.  224,  9)  commonly  has 
two  roots  of  origin,  which  embrace  the  middle  ^^-^^sf  ^^I;^^ 
passes  horizontally  outwards,  and  backwards  beneath  the  external 

»  Since  the  gloss„-,.l.a.yn.eal  nerve  ha«  boon  ^^'^'"^■^f 
Hpecial  nerve  of  taste,  il  is  denirable  that  the  tern.  "  -ustatoi.v    as  applied 
the  liugual  branch  of  the  fifth  Rhould  be  abandoned. 
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pterj'goid  muscle,  and  behind  the  temporo-maxillary  articulation. 
It  then  tm-us  upwards  in  front  of  the  ear,  under  cover  of  the 
parotid  gland,  and  becomes  distributed  over  the  temjDle  (v.  jj.  361). 


It  gives  off  anterior  auricular  branches  to  the  pinna,  the  external 
auditory  meatus  and  the  membrana  tjnnpani,  ;/huidular  branches 
to  the  parotid,  articular  branches  to  the  temporo-maxillary  joint. 


Pig.  224.- 


1. 
2. 
3. 
4. 
5. 
6. 

V, 
8. 
9. 
10. 

n. 

12. 

ly. 

M. 


-Third  or  inferior  maxillary  division  of  the  fifth  nerve  (from 
Hirschfeld  and  Leveille). 

Third  division  of  fifth  nerve. 


First  division  of  fifth  nerve. 
Superficial  petrosal  nerve. 
Second  division  of  fifth  nerve. 
Facial  nerve  (7th). 
Meckel's  ganglion. 
7.  Chorda  tympani. 
Muscular  branches  (divided). 
Auriculo-teuiporal  nerve. 
Ptei-ygoideus  externus. 
Middle  meningeal  artoi-y. 
Buccal  nerve. 
Internal  nnixillary  artery. 
Conununicating  brancli  of  liiiguii 

and  inferior  dental  nerves. 
Pterygoideus  internus. 


16.  Lingual  nerve. 

17.  17.  Mylo-hyoid  nerve. 

18.  Inferior  dental  nerve. 

19.  Submaxillary   ganglion    on  tlie 

deep  portion  of  subnnixillary 
gland. 

20.  Conununication  between  fifth  and 

hypoglossal  nerves. 

21.  Hypoglossal  nerve. 

22.  Incisor  brandies  of  inferior  dental 

nerve. 

2;i,  Hyo-glossus  muscle. 

2-1.  Mental  branch  of  inferi<n-  dental 

nerve. 
20.  Mylo-hyoid  muscle. 
2C.  Anterior  l)elly  of  digastric. 
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and  temporal  branches  to  tlie  greater  part  of  the  temporal  regioii. 
It  communicates  witli  the  temporo-facial  portion  of  the  facial 
nerve  and  with  the  vti.c  ijanglion. 

The  Submaxillahy  Eegion. 

The  Suhmaxillary  region  has  been  partially  dissected  with  the 
anterior  triangle  of  the  neck.    It  is  triangular  in  shape,  and  is 
bounded  by  the  lower  border  of  the  lower  jaw  above,  the  mid-line 
from  symphysis  to  hyoid  bone  in  front,  and  the  body  of  the  hyoid 
body  with  the  stylo-hyoid  and  posterior  belly  of  the  digastric 
below.    Its  floor  is  formed  by  the  anterior  belly  of  the  digastric, 
the  mylo-hyoid,  the  hyo-glossus,  and  the  middle  constrictor.  It 
contains  the  superficial  portion  of  the  submaxillary  saUvary  gland 
with  its  capsule ;  the  submaxillary  lymphatic  glands ;  the  facial 
artery,  giving  ofE  its  submaxillary,  submental,  ascending  palatme, 
and  tonsillar  branches  ;  the  facial  vein ;  the  hypoglossal  nerve ;  aud 
the  mylo-hyoid  nerve  and  vessels.    It  is  covered  in  by  the  super- 
ficial and  deep  fascite,  the  platysma,  infra-maxillaiy  branches  of 
the  facial  nerve,  and  branches  of  the  superficial  cervical  nerve. 
Under  cover  of  the  jaw  may  also  be  seen  in  this  dissection  the 
stylo-glossus,  the  stylo-pharyngeus,  the  superior  constrictor,  the 
glosso-pharyngeal  and  lingual  (gustatory)  nerves,  Wharton's  duct, 
and  the  ranine  vein  ;  but  these  do  not  belong  to  the  triangle. 

TThe  facial  artery  is  to  be  divided  at  the  jaw,  a.nd  together  with 
the  submaxillary  gland  turned  back,  without  d/^placmg  a  deep 
portion  of  the  gland  which  lies  beneath  the  posterior  pait  ot  the 
fnT-hyoidmufcle  ;  the  latter,  formingthefloor  o  the  ^ub^xd^^^^^^^ 
trianale  will  be  exposed,  and  on  its  surface  will  be  seen  the  mylo- 
hyo^' branch  of  arLy  and  nerve  derived  f™- ^J^"  ^J^^ 
trunks,  the  artery  anastomosing  with  the  ^^^^-^^f  f ,  ^t^" teriion 
facial  By  cutting  thi-ough  the  digastric  muscle  at  its  inseition. 
XhinFit  and  t?e  stylo-hyoid  fif  the  hyoid  ^0-  -d  t^^^^^^^^^^^ 
them  back,  the  mylo-hyoid  muscle  mil  ,,^Xd  to  the 

should  be  put  on  the  stretch  by  means  of  a  hook  attached  to  me 

larynx.] 

The  Mylo-hyoid  Muscle  (Fig.  224,  25)  arises  fi'om  the  mylo- 
hyoid ridge  on  the  inner  surf  ace  of  the  ^-Y-TlC'tJ^o^Z 
pL  downwards  and  forwards  to  l^e  inserted  mto  the  ^od.oi^e 
hyoid  bone  between  the  insertions  of  the  genio-hyoid  and  erno 
hyoid,  and  to  meet  the  muscle  of  the  opposite  side  in  1  med  an 
raphe  between  the  hyoid  bone  and  the  lower  jaw.  It  form,  the 
muscular  floor  of  the  mouth. 

The  mylo-hyoid  is  an  elevator  of  the  hyoid  bone,  and  this  bone 
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being  fixed,  a  depressor  and  retractor  of  the  jaw.  Its  contraction 
raises  the  whole  tongue  towards  the  floor  of  the  mouth,  and  is  thus 
of  importance  in  deglutition.  It  is  sappJicd  (with  the  anterior  belly 
of  the  digastric)  by  the  mylo-hyoid  branch  of  the  inferior  dental 
nerve. 

[The  mylo-hyoid  is  to  be  detached  from  the  lower  jaw  and  turned 
forward,  when  three  structures  will  be  seen  lying  in  the  following 
order  fi'om  above  downwards  on  the  hyo-glossus  muscle,  viz.,  the 
lingual  nerve  (5th),  the  deep  portion  of  the  submaxillary  glaiul 
with  Wharton's  duct  and  the  sublingual  gland,  and  the  hypoglossal 
nerve  (12th).  In  addition,  immediately  below  the  12th  nerve  there 
is  very  frequently  a  large  ranine  vein  corresponding  to  a  part  of  the 
lingiial  artery.  In  front  of  the  hyo-glossus  will  be  seen  the  genio- 
hyoid sti-etching  between  the  chin  and  the  hyoid  bone,  and  a  few 
fibres  of  the  genio-glossus,  together  with  the  terminal  branch 
(ranine)  of  the  Lingual  artery.  The  jaw  should  now  be  divided  just 
externally  to  the  genio-hyoid,  when  it  can  be  turned  up,  and  the 
tongue  being  drawn  out  of  the  mouth,  the  fold  of  mucous  membrane 
forming  fhe/npiiiim  /intjiice  will  be  seen,  with  the  horseshoe-like  sub- 
liiif/uat  fiihl,  on  to  which  open  the  ducts  of  Walther,  the  iiapillu 
suhnaxiUdris  on  each  side,  with  the  common  opening  of  Wharton's 
and  Eivini's  ducts,  and  the  fimbriated  folds  outside  these.  The 
tongue  may  now  be  put  on  the  stretch  with  hooks,  and  the 
dissection  can  be  proceeded  with  by  cleaning  the  deep  part  of  the 
submaxillary  gland  and  its  duct,  and  raising  the  mucous  mem- 
brane fi-om  the  subungual  gland,  beneath  which  the  duct  passes.] 

The  Submaxillary  Gland  (Fig.  224)  consists  of  two  portions, 
superficial  and  deep.  The  superficial  part  lies  in  the  angle  between 
the  two  belUes  of  the  diagasti-ic  under  cover  of  a  portion  of  the 
body  of  the  lower  jaw.  It  is  related  externally  to  the  submaxillary 
impression  upon  the  inner  surface  of  the  jaw  and  lymphatics,  and 
below  this  to  the  facial  vein,  branches  of  the  facial  nerve,  and  the 
platysma  and  integument.  Internally  its  deeper  surface  rests  upon 
the  mylo-hyoid,  the  posterior  part  of  the  hyo-glossus,  the  lingual 
vessels,  and  the  hyi^oglossal  nerve.  The  facial  artery  is  embedded 
in  a  deep  groove  in  its  substance  and  gives  many  branches  to  it : 
and  five  or  six  submaxillary  lymphatic  glands  lie  within  or  upon 
it.  It  is  separated  posteriorly  from  the  parotid  gland  by  the  stylo- 
maxiUary  ligament. 

The  rfcep  portion  of  the  gland  is  continuous  with  the  superficial 
portion  around  the  posterior  border  of  the  niylo-hyoid.  It  lies 
upon  the  hyo-glossus  and  below  the  mucous  membrane  of  the  floor 
of  the  mouth,  its  anterior  extremity  touching  the  hinder  end  of  the 
sublingual  gland. 

The  dud  (Wharton's)  arises  from  the  deep  portion  and  is  about 
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two  inclies  in  length.  It  runs  forward  upon  the  hyo-glossus  and 
genio-glossus  to  open  upon  the  summit  of  a  papilla  close  to  the 
frasnum  linguas.  It  Ues  above  the  hyijoglossal  nerve,  and  at  first 
below  the  lingual  nerve,  but  afterwards  passes  beneath  and  above 
the  latter. 

The  Sublingual  Gland  (Eig.  224)  is  situated  beneath  the  mucous 
membrane  by  the  side  of  the  tongue,  and  lies  on  the  hyo-glossus 
and  genio-glossus  close  to  Wharton's  duct,  into  which  one  of  its 
ducts  {dudas  Riviiii)  opens,  the  others  {duds  of  Walther)  open- 
ing into  the  mouth  on  the  crescentic  sublingual  fold  near  the 
freenum  (Fig.  249). 

It  is  related  externally  to  the  sublingual  fossa  on  the  mner 
surface  of  the  lower  jaw;  internally  to  the  hyo-glossus,  genio- 
glossus,  genio-hyoid,  Wharton's  duct,  and  the  hypoglossal  and 
lingual  nerves;  Mow  to  the  mylo-hyoid;  and  above  to  the  glosso- 
maxilkry  reflection  of  mucous  membrane.  Its  anterior  extremity 
■  reaches  to  the  freenum  and  lies  in  contact  with  its  fellow,  and  its 
posterior  end  touches  the  deep  portion  of  the  submaxillary  gland. 

The  apical  (jland  of  Nuhn  is  a  small  gland  lying  under  the 
mucous  membrane  of  the  under  surface  of  the  tongue  near 
the  tip. 

The  Lingual  Nerve  (Fig.  225,  i)  (Gustatory  of  5th)  appears  at 
the  anterior  border  of  the  pterygoideus  internus,  where  it  lies 
against  the  pterygo-maxillary  ligament,  and  afterwards  runs 
between  the  jaw  and  the  mucous  membrane  of  the  mouth  to  reach 
the  hyo-glossus,  upon  which  it  is  at  first  placed  above  Wharton  s 
duct  and  the  12th  nerve.  Upon  the  hyo-glossus  it  crosses  the  duct 
and  lies  below  it,  but,  if  followed  to  the  side  of  the  tongue,  wiU  be 
found  to  pass  again  between  the  duct  and  the  hyo-glossus.  It  is 
distributed  to  all  the  structures  of  the  anterior  part  of  the  tongue, 
to  the  mucous  membrane  of  the  mouth  beneath  the  tongue,  to  the 
gums,  and  to  the  sublingual  gland.  Branches  of  convnun.catwn 
pass  across  the  hyo-glossus  to  the  hjiioglossal  nerve,  and  a  little 
below  the  level  of  the  trunk,  opposite  the  deep  portion  of  the  sub- 
maxiUary  gland,  may  be  found  a  branch  to  the  submaxillary 
ganglion.  It  is  connected  with  the  facial  and  glosso-pharyngeal 
nerves  through  the  chorda  tympuni  (3),  and  has  less  important  com- 
munications with  the  inferior  dental  nerve  and  the  mylo-hyoiU 
branch  of  this. 

The  Submaxillary  ganglion  (2)  is  of  small  size  and  lies  upon 
the  hyo-glossus  below  the  lingual  nerve.    It  has  throe  roo  s,  the 
senso'ry  derived  from  the  lingual ;  the  motor  from  the  facial  (<tli 
by  means  of  the  chorda  tympani,  which  is  prolonged  on  the  lingual 
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nerve  to  the  ganglion  ;  and  a  sympathetic  root  from  the  plexus  on 
the  facial  artery  (superior  cervical  ganglion).  The  branches  of  dis- 
tribution are  given  to  the  submaxillary  gland,  Wharton's  duct,  and 
the  mucous  membrane  of  the  mouth.  The  chorda  ti/mpani  is  after- 
wards prolonged  to  the  tongue,  conveying  the  lingual  gustatory 
filaments  fi-om  the  glosso-pharjnigeal  nerve,  but  its  distribution 
there  is  imcertain.    Probably,  however,  it  supplies  the  fungiform 

Fig.  225. 


and  filiform  papiUfe,  and  gives  a  branch  to  the  inferior  lingualis 
muscle. 

The  Hypoglossal  Nerve  (Fig.  225,  15)  (12th)  has  been  seen 
crossmg  the  upper  part  of  the  anterior  triangle,  after  hooking  round 
the  sterno-mastoid  artery,  to  disappear  beneath  the  submaxillary 
gland  and  posterior  border  of  the  mylo-hyoid.    It  is  now  seen  to  lie 


Fig.  225.— Nerves  of  the  tongue  (from  Hirschfelrl  and  Leveill6). 
1.  Lingual  nerve  (5th' 


2.  Submaxilhiry  ganghon. 

3.  Chorda  tympani  nerve. 

4.  Distribution  of  glosso-pharyngeal 

nerve  to  circumvalhite  papilla?. 

5.  Facial  nerve  (7th). 

U.  Distribution    of    lingual  nerve 
^  (5th). 

7.  Communication  between  facial  and 

glosso-phaiyngeal  nerve, 
o.  Ranine  artery. 
9.  Stylo-gloBsns. 


10.  Genio-glossus. 

11.  Glosso-pharyngeal  nerve. 

12.  Sublingual  artery. 

13.  Stylo-pharyngeus. 

14.  Genio-hyoideus. 

15.  Hypoglossal  nerve  (12th). 

16.  Distribution  of  twelfth  nerve. 

17.  Middle  constrictor  of  pharynx. 

18.  Hyoid  bone. 

19.  Hyo-glossus. 

20.  Lingual  artery. 
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upon  tlie  hyo-glossus,  which  separates  it  from  the  lingual  artery, 
and  after  communicating  with  the  lingual  nei-ve,  it  ends  in  the 
genio-glossus  muscle.  It  gives  branches  in  this  part  of  its  course 
to  the  stylo-glossus,  hyo-glossus,  genio-glossus,  and  genio-hyoid 

muscles,   and    also  to  the 
Fig.  226.  intrinsic    muscles    of  the 

tongue  itself.  Its  branches 
and  communications  are 
described  on  p.  423. 

The  Hyo-Glossus  (Fig. 
226,  6)  arises  from  the  outer 
part  of  the  body  of  the  hyoid 
bone,  from  the  upper  margin 
of  the  whole  length  of  its 
great  cornu,  and  fi'om  the 
lesser  cornu.     It  runs  up- 
wards and  forwards,  and  is 
■inserted  into  the  side  of  the 
dorsum  of  the  tongue,  where 
its  fibres  blend  with  those  of 
the  stylo-glossus  and  lie  out- 
side  the  inferior  lingualis. 
It  is  sometimes  described  as 
consisting  of  three  separate 
portions,  corresponding  to  its 
three  attachments  to  the  hyoid  bone-basio-glossus,  kerato-glossus, 

and  chondi-o-glossus.  , 

On  the  Older  side  of  the  hyo-glossus  are  the  mylo-hyoid,  stylo- 
hyoid, digastricus,  and  stylo-glossus  n.uscles,  the  ranme  vem,  the 
gustatory  and  hypoglossal  nerves,  the  submaxiUaiT  gangbon,  the 
^ubliugual  and  deep  portion  of  the  submax^ary  glands,  and 

Fig.  226.-Styloid  muscles  and  muBcles  of  the  tongue  (from  Wilson) 


1.  Temporal  bone  of  the  left  side. 

2  2.  The  right  side  of  the  lovver 
'  jaw  divided  at  its  symphysis; 
the  left  side  having  been  re- 
moved. 

3.  Tongue. 

4.  Genio-hyoid. 
Genio-glossus. 

Hyo-glossus  ;  its  basio-glossus  por- 
tion. 

Its  kerato-glossus  portion.  . 
Anterior  fibres   of   the  lingualis 
issuing  from  between  the  hyo- 
glossus  and  genio-glossus. 


10. 
11. 
12. 
13. 
14. 
15. 


IG. 
17. 
18. 
19. 


Stylo-glossus  with  part  of  the 

stylo-maxillary  ligament. 
Stylo-hyoid. 
Stylo-pharyngeus. 
Os  hyoides. 

Thyro-hyoid  membrane. 

Thyroid  cartilage. 

Thvro-hvoid  muscles  arising  from 

the  oblique  line  of  the  thjToid 

cartilage. 
Cricoid  cartilage. 
Crico- thyroid  membrane. 

Trachea.  , 
Commencement  of  the  ojsophagus. 
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Wharton's  duct.  On  the  dvep  or  inner  side  are  the  genio-glossus, 
the  inferior  lingualis,  the  origin  of  the  middle  constrictor,  the 
lingual  artery  with  its  veu£8  comites,  the  glosso-pharyngeal  nerve, 
and  the  stylo-hj'oid  ligament. 

The  hyo-glossi  draw  the  tongue  downwards  and  backwards  into 
the  floor  of  the  mouth.  One  hyo-glossus  contracting  alone,  di-aws 
the  side  of  the  tongue  downwards  and  inclines  the  whole  organ 
towards  the  side  from  which  the  muscle  acts.  It  is  supplied  by 
the  hypoglossal  nerve. 

The  Stylo-Glossus  (Fig.  226,  9)  arises  from  near  the  tip  of  the 
styloid  process  and  from  the  stylo-maxillary  ligament,  and 
passmg  obUquely  forwards  and  downwards,  reaches  the  side  of  the 
tongue,  into  which  it  is  inserted,  the  fibres  blending  with  those  of 
the  hyo-glossus  behind,  and  with  the  inferior  Hngualis  beyond  the 
anterior  border  of  the  hyo-glossus. 

The  stylo-glossi  raise  the  margins  of  the  tongue  and  draw  the 
organ  upwards  and  backwards,  retracting  it  into  the  mouth  when 
It  hasbeenprotinided,  and  assisting  the  hyo-glossus  and  the  anterior 
fibres  of  the  genio-glossus.  One  muscle  acting  singly  would  retract 
the  tongue  and  draw  it  towards  the  cheek  of  the  same  side  It  is 
supplied  by  the  hypoglossal  nerve. 

The  Stylo-Pharyngeus  (Eig.  226,  11)  ar/.6.  from  the  root  of  the 
styloid  process  on  its  inner  side,  and  passes  downward  to  disappear 
between  the  superior  and  middle  constrictors  of  the  pharynx 
opposite  the  hyoKl  bone.  Its  insertiou  into  the  posterior  border  'oi 
he  thyroid  cartilage  and  into  the  pharynx  will  be  seen  in  the 
cUssection  of  that  region*  (jx  484). 

The  stylo-pharyngeus  is  supplied  by  the  glosso-pharjTigeal  nerve 
which  IS  seen  ^ndmg  round  its  posterior  border. 

more  or  less  obliterated.]  ungual  artery  are 

The  Lingual  Artery  (Fig.  227)  has  been  seen  in  its  first  stao-p 
between  its  origin  from  the  external  carotid  to  the  posterit  bo^dS 

t.«.,  that  the  muscle  which  ariseH  hi^hLt  f  lerfpH  .^'"'^'n"  "''^  insertions, 
ordero  the  origin  from  above  clownwa -ds  i  s  X  ^2^^;,  , 
stylo-Klossus.  l'"aryngeus,  stylo-hyoid,  aiul 
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of  the  hyo-glossus,  lying  upon  the  middle  constrictor  and  the 
superior  laryngeal  nerve,  and  crossed  by  the  digastric  and  stylo- 
hyoid muscles,  the  communicating  facial  vein,  and  the  hypoglossal 
nerve  It  is  now  seen  in  its  second  stage  passing  beneath  the 
hyo-glossus  (occasionally  piercing  its  fibres),  and  running  a  short 
distance  above  the  greater  cornu  of  the  hyoid  bone  between  the 
hyo-glossus  and  genio-glossus,  and  below  the  termmal  branch  of 
the  glosso-pharyngeal  nerve.  Its  third  stage  begins  at  the  anterior 
borcler  of  the  hyo-glossus,  and  lies  between  the  gemo-glossus  and 
the  mucous  membrane  and  below  the  inferior  lingualis,  terminatmg 

at  the  tip  of  the  tongue. 

Its  branches  are  four  in  number :—  . 

1.  The  Superior  Hyoid  (13)  arises  in  the  first  stage,  running  a  ong 

the  upper  border  of  the  hyoid  bone,  anastomosing  ^t^^^^/^^ 

and  with  the  inferior  hyoid  branch  of  the  superior  thyroid,  and 

eivine;  branches  to  the  adjacent  structui-es. 

^  2  The  Dorsalis  Ungual  (3)  arises  beneath  the  hyo-glossu  ,  and 
ascends  to  the  dorsum  of  the  tongue,  supplymg  the  muscle  and 
mucous  membrane  of  the  posterior  part  of  the  organ,  and  giving 
branches  to  the  tonsils  and  piUars  of  the  fauces. 

3.  The  SuUingual  (8),  generally  of  good  size,  comes  off  uxider 
cover  of  the  hyo-glossus,  a  little  in  front  of  the  ongm  of  the  dorsal 
artery  and  runs  forwards  between  the  genio-glossus  and  the  siA- 
?igual  gland,  both  of  which  it  supplies.  It  gives  branches  a^o 
0  fhe  mucous  membrane  of  the  mouth  and  the  m  side  of  the  gum 
^.d  iXnoses  with  its  feUow  and  with  the  submental  branch  of 

^^^TheJlanine  (2)  is  the  termination  of  the  lingual  artery,  ami 
lietu'';  the  geiilglossus  below  the  ^ 
muscle  and  mucous  membrane,  and  is  c^J*--^^  °  ? 
toneue  where  it  may  anastomose,  though  sbghtly,  with  its  ieUow 
The  Anastomosis  between  the  two  lingmxl  arteries  -  the  -d^^^ 
line  is  very  small,  and  consequently  the  tongue  /^^I  ^^P^^^ 
mesiluy  from  apex  to  base  without  material  loss  of  blood  m  the 

t^l^.^  -all  ...  c.ni.s  a^on^ai^  the 
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insertion  of  tlie  mylo-hyoid.  It  is  an  elevator  of  the  hyoid  bone  or 
depressor  of  the  jaw,  as  it  takes  its  fixed  point  from  above  or  below, 
and  retracts  the  lower  jaw  after  it  has  been  protruded. 

The  Genio-glossus  muscle  (Fig.  227,  4)  arises  horn  the  upper 
genial  tubercle.    It  is  triangular  or  fan-shaped,  and  is  inserted 
close  to  the  median  line  all  along  the  under  surface  of  the  tongue 
a  few  fibres  sometimes  reaching  the  body  of  the  hyoid  bone  above 
the  gemo-hj-oid. 

The  genio-glossi  assist  the  hyo-glossi  in  di-awing  the  tongue 
towai-ds  the  floor  of  the  mouth ;  their  posterior  fibres  draw  forwards 


Fig.  227. 


thv^.Trf  T^.  «°  protrusion,  but  theii-  anterior 

the  s  des  th      1         t?"^  «tylo-glossi  are  elevating 

the  side.s,  they  depress  the  central  portion  of  the  tongue   and  so 
onn  a  longitudinal  channel  along  which  fluids  may  iC  into  the 
he'fZ'of^J'  isolated  action  of  portions  of  the  muscle  may  alter 
ttie  iom  of  the  tongue  in  various  ways. 

When  the  genial  attachments  of  these  muscles  are  divided  in 
tongue  operations,  the  organ  may  fall  backwards  into  the  phazt  " 
:  at:tTriT  -'-^  tions  b^e  tal^n 


Fig.  227.-Li„g„al  artery  and  branchoH  (from  Hir.schfeld  and  Leveille) 
1.  Stylo-glossuB.  7  7  M      1         ,  . 

'f.  BorsaliK  lingU  artery  n'  '"•tery. 

Middle  conHtricto,  ^^f,  "••^^'-V- 

•i-  (lenio-l,y.)i,l  nuisclo,  '  "^""^ 

II. 

a  II 
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Both  the  genio-hyoid  and  tte  genio-glossus  are  supplied  by  tke 

hypoglossal  nerve. 

The  Stylo-maxillary  Ligament  (Fig.  221,  6)  will  be  seen 
attached  to  the  angle  of  the  jaw.  It  is  a  process  oi  deep  cervxc^al 
fascia,  passing  from  the  styloid  process  to  the  mner  sariace  of  the 
angle  of  the  jaw,  where  it  is  much  widened.  It  mtervenes  between 
the  parotid  and  submaxillary  glands,  and  gives  origm  to  the  stylo- 

^°^The  Stylo-hyoid  Ligament  is  a  narrow  band  passing  from  the 
styloid  process  downwards  and  forwards  to  the  lesser  cornu  of  the 
hvoid  bone.  It  gives  origin  to  the  mrddle  ^ 
fi-equently  ossified  to  a  considerable  extent.  With  the  stjloic 
;Zess  aid  lesser  cornu  of  the  hyoid  bone,  it  represents  the  second 
visceral  arch  of  the  embryo.  +T.a  /;„•/„/ 

The  Inferior  Palatine  and  Tonsillitic  branches  of  the  /ca, ,/ 
artery  can  be  seen  ascending,  the  former  between  the  «tylo-glos.u. 
and  stylo-pharyngeus  muscles,  and  the  latter  -thei-  -th J:  - 
betweeii  the  stylo-glossus  and  pterygouleus  interuus,  to  th  outside 
of  the  pharynx,  where  they  lie  upon  the  superior  constricloi.  The^ 
will  be  more  fully  seen  in  the  dissection  of  the  pharynx. 

The  Gl  Lo-pharyngeal  Nerve  (Fig.  225,  n,  (9th,  is  s^n 
emero-ino.  from  between  the  jugular  vein  and  internal  caiotid 
aSe  y  and  winding  round  the  outer  surface  of  the  stylo-phaiyngeus 
mS'f  the  st;io-glossuB  be  now  divided,  the  nerve  may  be 
MWed  beneath  tU  muscle  to  the  base  of  the 
divides  into  two  parts,  and  supplies  gustatory  . 
vavllh,    chrmnrallaU,,   the  mucous  membrane  of  the  side,  and 
back  of  the  tongue,  the  anterior  sui-face  and  pharyngeal  portion  o 
the  no  terbr  sru-face  of  the  epiglottis,  the  tonsils,  and  the  piUaij  of 
■  the  Luces     It  also  gives  branches  to  the  stylo-pharyngeus  and  to 
Jhephai^rnxLhis  iiart  of  its  course.    It  will  be  seen  again  m 
another  dissection. 

Deep  Dissection  ov  the  Side  of  the  Neck. 

It  will  be  useful  to  make  a  ^^-P^f-^^,?  T^^^^^^^^^^ 
subject,  biinging  into  view  parts  which  will  be  afterwaid. 
f^om  behind  in  the  dissection  of  the  pharynx. 

[Divide  the  internal  lateral  lignment  of  t^l«-;;;;i^S.c;1hem 

«ZJ^aej::f&orma.ilb.^^^ 

traced  to  the  posterior  border  of  the  muscle,  an.l  in  close 
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with  it  may  possibly  be  fouud  u  small  piuk  body,  tbe  otic  ganglion, 
lying  on  the  deep  aspect  of  the  trunk  of  the  third  division  of  the 
nith  nerve.] 

The  Otic  Ganglion  (Fig.  228,  7)  is  seen  as  a  small  pinkish 
body  situated  below  the  foramen  ovale,  on  the  deep  surface  of  the 
inferior  maxillary  nerve,  and  close  to  the  cartilaginous  portion  of 
the   Eustachian  tube. 

Its  motiir   and   sensory  Fig.  228. 

roots  are  derived  from 
the  nerve  to  the  internal 
pteiygoid,    its  sympu- 
thctic  root  fi'om  the  nervi 
molles   on  the  middle 
meningeal   artery.  It 
also  receives  the  small 
superficial  petrosal 
nerve,  and  so  communi- 
cates  with    the  facial 
and  the  tympanic  branch 
of  the  glosso-pharjTigeal 
nerve. 

The  otic  gaugUon  sup- 
plies the  tensor  tympani 
and  tensor  palati,  and  communicates  with  the  auriculo-temporal 
the  chorda  tympani  and  the  vidian  nerves. 

[The  internal  pterygoid  muscle  is  to  bo  cut  through  and 
completely  removed  from  its  attachment  to  the  inner  surface  of  the 
external  pterygoid  plate.  The  tensor  palati  lying  x  pon  the 
internal  pterygoid  p  ate  will  now  be  exposed,  and  pSstSi  to  i? 
the  superior  constrictor  of  the  pharynx,  with  the  ascencUn  > 
pharyngeal  artery  Ijmg  upon  the  latter.]  t-eniunp 


Fig.  228.-Internal  view  of  the  otic  ganglion  and  t.vmpannn,  (from 
Hirschfeld  and  Leveille). 


1.  Sensory  portion  of  .Oth  nerve  with 

Gasserian  ganglion. 

2.  Tensor  tympani  muscle. 

■i.  Motor  portion  of  5th  passing  l.c- 
neath  the  ganglion. 

4.  Malleus. 

5.  Small  superficial  petrosal  nerve  of 

Arnold, 
(i.  Licus. 

7.  Otic  ganglion. 

8.  Facial  nerve. 


Clun-da  tym))ani. 

10.  Mendirana,  t.ympani. 

11.  Tensor  palati  muscle. 

12.  Middle  meningeal  artery. 

13.  13.  Lingual  nerve  (Sth). 

14.  Auriculo-temporal  nerve. 
IG.  Inferior  dental  nerve  (5th) 
10.  Pterygoideus  externus. 

17  Pterygoideus  internus. 
18.  Internal  maxillary  arterv 
20,20.  Mylo-hyoid  nmc.  ^' 
HH  2 
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The  Ascending  Pharyngeal  Artery  (Fig.  231,  9)  can  now  be 
traced  from  the  external  carotid  artery  ^ear  its  origin,  along  its 
coxu-se  between  the  internal  carotid  and  the  pharynx.  It  gives 
branches  to  the  prevertebral  muscles,  anastomosing  with  the 
ascending  cei-vical  artery,  and  near  the  base  of  the  sknU  divides 
into  palato-pharyngeal  and  meningeal  branches 

Themennujeal  branches  are  very  small,  and  enter  the  skull  by  the 
foramen  lacerum  medium  and  the  foramen  jngulare,  to  supply  the 

^ThTtaMo-pharyngeal  hranches  supply  the  pharj^ix  and  tnni 
over  the  uppei'  border  of  the  superior  constrictor  to  enter  the  soft 
palate,  one  accompanying  the  tendon  of  the  tensor  palati  muscle. 
The  pharymjeal  veins  enter  the  internal  jugular. 
The  Tensor  Palati  (Fig.  234,  4)      ^een  m  part  but  will  be 
more  fuUy  exposed  by  cutting  away  the  external,  pterygoid  plate 
^^LJ  forcens     Its  vertical  fibres,  covermg  the  mternal  pteij  - 
d  nlTe  «  S  om  the  scaphoid  fossa  at  the  root  of  the  internal 
'^t'ex ten^g  a  far  as  the  spine  of  the  sphenoid ;  and  frora  the 
n       sirrrctof  the  cartilaginous  portion  of  the  Eustachian  tube. 

The  tendon  win  obscured  at  present  by  the 

ganglion. 

i^.fo  a  tiidp-view  of  the  internal  carotid, 
[In  order  to  .X^^^Sth  tentUnd  eleventh  nei-ves,  it  will  be 
jugular  vem,  and  t^^^  ninth,  tenm  a        ^    ^^.^^  stylo-hyoid 
necessary  to  remove  the  leina  ns  ol  me     g  ^^^^^^  ^^^  ^ 

muscles,  and  the  external  caiotid  aitei^  ,  stylo-glossus, 

the  origin  of  the  f  ^^^^^^ing  £  J"^!  thoroughly  Exposed 

"^"V  nlc?  be  ^J:::X  ^e^orer^^hen  the  glossopharyngeal 
nervetinS  up'oiril  st^'lo-pharyngeus  will  be  seen.] 

base  of  the  skull  cannot  yet  be  seen^ 

The  Stylo-pHaryngeus  ^  ^^J^  /^^^.^^^^  '.Ahe  root  of  the 
exposed  in  its  ^^^^^/'^e.    It  vviU  be  seen  passing 

styloid  process  o  °  between  the  extei-nal  and 

S?r^rtt:r;ir:S;ppear  between  the  superior  and 
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middle  constrictors  of  the  pharynx,  and  will  be  subsequently 
followed  to  its  insertion. 

The  Stylo-hyoid  Ligament  ajipears  between  the  stylo-glossus 
and  stylo-pharyngeus  muscles,   giving   origin   to   the  middle 

Fig.  229. 


constrictor  of  the  pharynx  below.  Its  attachments  have  been 
ah-eady  described  (p.  466). 

[The  .styloid  process  is  to  be  cut  through  at  its  base  and  tnvnpd 

ind  X    1  '"'^  the  lugXr  vein 

and  the  glosso-pharyngeal,  pneumo-astric,  sp  ,ial-acc^ "so rv^  ^,1 
hjToglossal  nerves  up  to  the  base  of  the  skull  •  as  wen  ,f «  1 
between  the  first  and  second  cervical  ne  wt;   anT  ho  ^nn 
eervxcal  ganglion  of  the  sympathetic.    But,ln'  o^der  t  Zv  Z 


Fig.  229.-Tl,e  deep  vessek  and  nerves  of  the  base  of  tl.e  skull  (fron. 
Hirschfeld  and  Leveille). 


1.  Superior  constrictor  of  pharynx 
^.  Wosso-pharyngeal  nerve.  " 
•J-  ^'•ylo-pharyngeus. 
i-  i^neumo-gastric  nerve. 
0.  btylo-glosHus. 


(i.  Hypoglossal  nerve  coniniunicatincr 

with  first  cervical. 
7.  Lingual  nerve  (.'ith). 
»■  Superior  cervical  ganglion. 
■>.  -Hypoglossal  iiervo. 
10.  Spinal-accessory  nerve. 
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nerves  distinctly,  the  internal  jngnlar  vein  is  to  be  divided  close  to 
tlie  jugular  foramen,  after  its  description  has  been  read,  and  is  to 
be  turned  down.] 

The  Internal  Carotid  Artery  (Fig.  229)  has  been  seen  com- 
mencing at  the  point  of  bifui'cation  of  the  common  carotid,  usually 
opposite  the  upper  border  of  the  thyroid  cartilage.    It  is  at  farst 
external  to  and  then  beneath  the  external  carotid,  and,  bke  it,  is 
roven-d  h/  the  sterno-mastoid  and  platysma  muscles,  and  crossed  by 
the  h^moglossal  nerve,  the  occipital  and  posterior  auricular  arteries, 
and  the  digastric  and  stylo-hyoid  muscles.  It  then  lies  beneath  he 
parotid  gland  and  to  the  inner  side  of  the  external  carotid,  and  is 
separated  from  the  latter  by  the  styloid  process,  the  stylo-pharpi- 
ge^is  muscle,  the  glosso-pharyngeal  nerve,  and  the  phaiTngeal 
branch  of  the  vagas.    Posteriorly  it  rests  against  the  sympathetac 
triuik  and  the  rectus  capitis  anticus  major,  and  is  crossed,  on  the 
inner  side  and  somewhat  posteriorly,  by  the  superior  and  external 
laryngeal  branches  of  the  pneumo-gastric.    The  P™-gaBtric 
neie^nd  external  jugular  vein  lie  to  its  o^^er  side  m  -^^^^ 
its  course,  except  near  the  basis  crann,  where  they  are  posteiioi. 
?LglossoVar?ngealaiKlhypoglossalnervespa^ 
the  artery  Ld  vein  before  crossing  in  front  of  the  1™' ;  and  ^e 
spinal-accessory  nerve  usually  emerges  between  the  two  vess  ^.  -d 
rmis  backwards  and  outwards  in  fi^ont  of  the  vein,  ^--^^^^ 
passes  behind  it.    To  the  inner  side  is  the  pharynx,  with  the  tonsil 
and  the  ascending  pharyngeal  artery. 

The  artery  enters  the  carotid  canal  of  the  temporal  bone,  m  whicH 
it  will  be  subsequently  traced.  ^^^^^^^ 

The  Internal  Jugular  Vem  (l^ig.  — ^^'^  pmnmences 
the  junction  of  the  lateral  and  inferior  petrosal  -^^J' ^^^^'^^f  ^ 
outside  the  skull  at  the  posterior  part  of  the  -  ^-^^^^^^^^  '^^^ 
dilatation  called  the  sinus  or  t^^-*'^^'^''^^  j^f  Ae 

foi-mative  vessels  at  the  angle  of  piuction        S  J^^^^^^^^^ 
ninth,  tenth  and  eleventh  nerves  at          ^^'""I'l  '^^'^^^^^^ 
foramen     It  Hes  at  first  behind  the  internal  carotid  aitmj  m  trout 
of  he  r;ctus  capitis  lateralis,  with  the  ninth,  t-tti,  eloven^^^  ^ 

i.rm  the  innominate  or  brachio-cephahc  vein  (p.  ^eai 
lower  end  is  a  single  or  double  valve,  often  imperfect. 
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The  Pneumo- gastric,  Vagus,  or  Tenth.  Cranial  Nerve  (Fig. 
229,  4)  leaves  the  skull  at  the  foramen  jugiilare,  in  front  and  to 
the  inner  side  of  the  jugular  vein,  and  in  the  same  dural  sheath 
as  the  sinnal-accessorj'  nerve.  It  follows  the  ruternal  and  common 
carotid  arteries,  lying  between  and  behind  them  and  the  jugular 
vein,  and  in  a  separate  compartment  of  the  carotid  aheath.  Within 
the  jugular  foramen  it  forms  an  enlargement  called  the  jugular 
f/am/lion,  or  ganglion  of  the  root,  from  which  arises  an  auricular 
hrancli  (Arnold's  nerve) ;  and  a  little  lower  but  close  to  the  skull  it 
is  joined  by  the  accessory  portion  of  the  spinal-accessory  nerve, 
and  expands  to  foi-m  the  large  ganglion  of  the  trunk,  from  which 
the  two  following  branches  can  now  be  traced.  The  nerve  com- 
municates with  the  hypoglossal,  the  spinal-accessory,  the  glosso- 
pharyngeal, the  loop  between  the  first  two  cervical  nerves,  and  the 
uj^per  gangHon  of  the  sympathetic  (see  p.  478). 

The  pharijngml  branch  (Fig.  206,  3)  leaves  the  upper  part  of  the 
ganglion  of  the  trunk,  and  appears  to  be  a  continuation  of  the 
communicating  fibres  of  the  spinal-accessory  nerve;  it  then  passes 
m  front  of  the  internal  carotid  artery  to  the  pharynx,  where  it  joius 
the  pharyngeal  plexus  (p.  480). 

The  superior  laryngeal  nerve  (Fig.  206,  9)  arises  near  the  same 
point  and  takes  an  oblique  course,  behmd  and  to  the  inner  side  of 
the  internal  carotid,  beneath  the  lingual  artery  and  upon  the  middle 
constrictor,  to  the  thyro-hyoid  membrane. 

The  external  laryngeal  nerve  is  a  branch  of  the  superior  laryngeal. 
It  arises  about  half  an  inch  below  the  origin  of  the  latter,  and  runs 
downwards  and  inwards  along  the  upper  border  of  the  superior  con- 
strictor to  supply  the  crico-thyroid  and  inferior  constrictor  muscles. 

The  cranial  branches  of  the  pneumo-gastric  will  be  subsequently 
described  (p.  478). 

The  Spinal- Accessory  or  Eleventh.  Cranial  Nerve  (Fi"'.  229, 
10)  leaves  the  jugular  foramen  in  the  dural  sheath  of  the  pneumo- 
gastiic  nerve.  It  gives  <; mm uni eating  branches,  at  or  near  the  base 
of  the  skull,  to  thetiunk  and  both  ganglia  of  the  vagus,  the  branch 
to  the  lower  ganglion  of  the  vagus  forming  the  pharyngeal  and 
supenor  laryngeal  branches  of  the  latter.  The  principal  or  spinal 
part  passes  over  or  under  the  internal  jugular  vein,  crosses  the 
transverse  process  of  the  atlas,  pierces  and  suqipUes  the  sterno- 
mastoid  muscle,  ending  in  the  trapezius  after  communicating 
freely  with  the  second,  third,  and  fourth  cervical  nerves  in  the  two 
muscles  and  m  the  posterior  triangle  (p.  382). 

The  Hypoglossal  or  Twelfth  Cranial  Nerve  (Fio-  o-^c) 
emerging  at  the  anterior  condyloid  foramen,  comes  forward  between 
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the  pnoiiino-gastrio  and  spinal-accesaory  nerves,  being  closely 
united  with  the  ganglion  of  the  trunk  of  the  former  nerve.  It  then 
passes  outwards  between  the  internal  carotid  artery  and  internal 
jugular  vein,  and  crosses  both  the  internal  and  external  carotid 
arteries.  It  has  branches  of  communication  with  the  pneumo- 
gastric,  the  superior  cervical  ganglion,  and  the  loop  between  the 
anterior  branches  of  the  first  two  cervical  nerves,  and  gives  a 
recui-rent  branch  to  the  dura  mater  through  the  anterior  condyloid 
foramen.  Its  distribixtion  to  the  muscles  of  the  hyoid  bone  and 
tongue  has  been  already  seen  (p.  461). 

The  Rectus  Capitis  Lateralis  (Eig.  230,  8)  is  now  seen  from 
the  side,  between  the  jugular  vein  and  the  vertebral  artery.  It 
arises  from  the  upper  surface  of  the  transverse  process  of  the  atlas, 
and  is  inserted  into  the  under  surface  of  the  jugular  process  of  the 
occipital  bone.  It  is  supjMed  by  a  branch  of  the  anterior  division 
of  the  first  cervical  nerve.  It  slightly  inclines  the  head  lateraUy 
u-pon  the  atlas. 

[Bv  carefully  removing  the  rectus  lateraUs,  the  .smaU  anterior 
branch  of  the  first  cervical  nerve  may  be  found  beneath  it  upon  the 
anterior  arch  of  the  atlas,  forming  a  loop  with  the  second  nerve.  J 

The  First  Cervical  Nerve  (sub-occipital  nerve)  (Fig.  229)  has 
a  small  anterior  division,  which  leaves  the  posterior  division  on  the 
posterior  arch  of  the  atlas.  It  runs  forward  beneath  the  vertebral 
artery,  and  Hes  on  the  anterior  arch  to  the  inner  side  of  the  rectus 
lateraHs,  which  it  suppKes;  it  passes  in  front  of  the  transverse 
process  of  the  atlas,  and  foi-ms  a  loop  with  the  second  cervical 
nerve,  from  which  are  given  branches  of  commimication  to  the 
pneumo-gastric  and  the  hypoglossal  nerves,  and  to  the  superior 
cervical  ganglion  of  the  sympathetic. 

The  Superior  Cervical  Gang'Uon  (Fig.  229,  8)  of  the  sympa  hetic 
can  now  be  seen.  It  is  a  fusiform  enlargement  of  the  sj-mpathetac 
nerve,  about  an  inoh  in  length,  Ipng  beHnd  the  internal  carotid 
artery,  and  upon  the  rectus  capitis  anticus  major  opposite  the  2nd 
and  3rd  cervical  vertebr«3.  It  gives  branches  of  commumcatwn  to 
the  9th,  10th,  and  Uth  cranial  nerves,  to  the  foui'  upper  cervical 
nerves,  and  to  the  middle  cervical  ganglion;  and  branches  of  d>s. 
Mian.  (1)  to  the  internal  carotid  artery,  forming  the  carotid  and 
cavernous  plexuses;  (2)  to  the  bi-anches  of  he  extern  o^^^^^ 
artery  (nervi  molles);  (3)  to  the  pharyngeal  plexus ;  1"^  ' 
fibunents  which  join  the  superior  I'^^T^geal  arteiT;  and  o)  the 
snperior  rardlac  verve  to  the  cardiac  plexus  (Fig.  232).  It  wiU  be 
much  more  satisfactorily  examined  later  on  from  behmd  (Ing. 
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231,  12).  Its  branches  are  very  slender  and  lie  in  a  delicate  i^lane 
of  connective  tissue,  from  which  they  may  be  readily  isolated  in 
a  fi-esh  subject. 

Prevbrtebkal  Eegion. 

[The  carotid  arteries,  with  the  jugular  veins  and  the  pneumo- 
gastric  and  sympathetic  nerves,  are  to  be  divided  at  the  level  of  the 
top  of  the  sternum,  and  the  trachea  with  the  oesophagus  is  to  be 
severed  a  little  lower  down.    The  neck  is  then  to  be  bent  forcibly 
backward  so  as  to  make  the  cut  sui-face  of  the  skull  rest  upon  the 
table,  and  the  oesophagus  and  trachea,  with  the  vessels  and  nerves 
being  drawn  forcibly  forward,  the  cellular  tissue  between  the 
pharynx  and  the  front  of  the  vertebral  column  is  to  be  cautiously 
tbssected  thi-ough,  until  the  under  surface  of  the  base  of  the  skull 
is  exposed    The  saw  is  now  to  be  applied  in  such  a  way  that  the 
section  will  pass  verticaUy  downwards  through  both  external 
auditory  meatus,  and  emerge  immediately  in  front  of  the  anterior 
arch  o±  the  atlas,  leaving  the  anterior  part  of  the  cranium  and  face 
with  the  pharynx  and  principal  vessels  and  nerves,  and  the  hinder 
part  of  the  skull  with  the  vertebral  column  and  prevertebral  muscles, 
lins  section  wiU  also  give  a  very  interesting  view  of  the  mulitorti 
Si        1""  .     necessary,  slices  of  the  petrosa  containing  the 
middle  and  internal  ear  may  be  sawn  off  for  subsequent  study. 
T^he  anterior  part  of  the  skull,  with  the  pharjmx  and  deep  vessel^ 
thP  ,.\\TT''  ''l.   ^^^^•aPPed  up  for  subsequent  examination,  and 
mi-t  oTthP  tlf  f'^''^  *°  the  vertebral  column,  with  the  posterior 
pait  of  the  skull,  are  now  to  be  examined.] 

The  Scalene  muscles  have  been  seen  already  m  part,  but  can  now 
be  fully  dissected. 

The  Scalenus  Anticus  (Pig.  230,  2)  arises  from  the  tubercle  on 
the  inner  border  and  upper  surface  of  the  first  rib  (scalene  tubercle) 
and  ascends  to  be  mserted  into  the  anterior  tubercles  on  the  trans- 
verse processes  of  the  3rd,  4th,  5th  and  6th  cervical  vertebrae  The 
phrenic  nerve  and  subclavian  vein  wiU  be  found  on  the  anterior 
.suiface  of  the  muscle,  and  behind  it  lie  the  cords  of  the  brachial 
and  lower  part  of  ^e  cervical  plexuses,  and  the  subclavia!i  aiTery 
^'^fl?^^^  Medius  (Fig.  230,  7)  lies  behind  the  subchwian 
-tery  and  the.  cords  of  the  cervical  and  brachial  plexuses.  It 
iiom  the  rough  marking  upon  the  upper  surface  of  the  firs   r  b 

2^^>U'd  into  the  posterior  tubercles  on  the  transverse  processes  of 
irte^^'i?^  cervical  vertebra,.    Li  front  of  it  lie  the'subl  •  an 
ai  tery  and  the  cervical  nerves,  behind  are  the  levator  anguli  s  am^ 
and  scalenus  posticus,  and  piercing  its  outer  surface  are  he 
to  the  rhomboids  and  the  long  thoracic  nerve. 
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The  Scalenus  Posticus  (Fig.  230),  the  smallest  of  the  three 
muscles,  arises  from  a  rough  mark  on  the  outer  surface  of  the 
second  rib,  posterior  to  the  attachment  of  the  seraatus  magnus;  and 
is  inseiied  into  the  posterior  tubercles  on  the  transverse  processes 
of  the  lowest  three  cervical  vertebras.  The  scalene  muscles  are 
supplied  by  the  cervical  nerves  before  they  foi-m  the  cervical  and 
brachial  plexuses.  . 

The  Bectus  Capitis  Anticus  Major  (Fig.  230,  i)  arues  from 
the  anterior  tubercles  on  the  transverse  processes  of  the  3rd,  4th, 

oth  and  6th  cervical  vertebr:© 
(thus  con-esponding  to  the  inser- 
tion of  the  scalenus  anticus), 
and  is  inserted  into  the  under 
surface  of  the  basilar  process  of 
the  occipital  bone.  The  inser- 
tions of  this  and  the  following 
muscles  are  very  generally 
damaged  by  the  section  of  the 
base  of  the  skull. 

The  Rectus  Capitis  Anticus 
Minor  (Fig-  230,  4)  Hes  beneath 
the  preceding  muscle,  which 
must  be  turned  aside  to  show 
it.  It  arises  fi'om  the  fi'ont  of 
the  lateral  mass  of  the  atlas, 
and  partly  from  its  ti-ansverse 
process,  and  ascends  obliquely 
inwards  to  be  inscrferJ  into  the 
under  sm-face  of  the  basilar 
process  of  the  occipital  bone, 
„  The  Eecti  Autici  are  supplied  by 

?ri™erior  Wches'of  the  first  and  second  cervicul  nerves. 

T^e  Bectus  Capitis  Lateralis  (Fig.  230   8)  is  now  exposed, 
nlthouoh  not  a  prevertebral  muscle  (see  p.  4/ g. 

The  Longus' Colli  (Fig.  230)  lies  on  the  front  of  the  cervical 


posterior  to  the  rectus  major. 


Fig.  230.-Prevertebral  muscles  of  the  neck  (from  Wilsou) 


1.  Bectns  capitis  anticiiH  major. 

2.  Scalemis  anticus. 

Lower  oblique  part  of  the  longus 
colli  of  the  ri^ht  side. 

4.  Rectus  capitis  anticus  minor. 

5.  Upper  oblique  portion  of  the  loni,'Us 

colli. 


6  Vertical  portion  of  longus  colli. 

7  Scalenus  medius  ;  behmd  which  is 

seen  the  scalenus  posticus. 

8  Bectus  lateralis,  left  side. 

9'  One  of  the  inter-trnnsvcrsales. 
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vertebrre,  and  is  most  conveniently  divided  into  three  portions,  two 

oblique  and  one  vertical. 
The  inferior  oblique  portion  (3)  arisi's  from  the  bodies  of  the  1st, 

2nd,  and  3rd  thoracic  vertebras,  and  passes  obliquely  upwards  to  be 

inserted  into  the  anterior  tubercles  on  the  transverse  processes  of 

the  oth  and  6th  cervical  vertebrae. 

The  superior  ohli que  portion  (5)  arises  fi'om  the  anterior  tubercles 

on  the  transverse  processes  of  the  3rd,  4th,  and  oth  cervical  vertebrEe, 
and  passes  upwards  and  otitwards  to  be  iuserted  into  the  anterior 
tubercle  of  the  atlas. 

The  vertical  portion  (6)  arises  fi'om  the  bodies  of  the  two  or  three 
lower  cervical  and  three  upper  thoracic  vertebrte,  and  receives  sKps 
from  the  transverse  processes  of  some  of  the  lower  cervical  vertebrje. 
It  IS  in^eiied  into  the  bodies  of  the  2nd,  3rd,  and  4th  cervical 
vertebrre.  The  longus  colH  is  supplied  by  the  anterior  branches  of 
the  cervical  nerves. 

All  the  prevertebral  muscles  flex  the  upper  part  of  the  vertebral 
column,  the  anterior  recti  also  bending  the  head  at  the  occipito- 
atlantal  jomt ;  a  muscle  of  one  side  acting  alone  draws  the  spine  to 
that  side,  the  anterior  having  also  a  sHght  but  similar  action  uiron 
the  cramum.  The  scalene  muscles,  when  the  vertebrre  are  fixed- 
raise  the  ribs  and  act  as  muscles  of  inspiration.  The  rectus  lateraUs 
bends  the  head  to  its  own  side. 

The  anterior  and  posterior  Intertransverse  muscles  may  be  seen 
between  the  transverse  processes.  The  anterior  pass  between  the 
anterior  tubercles  of  the  transverse  processes;  and  the  posterior 
ones  wiU  be  m  the  dissection  of  the  back  separating  the  anterior 
and  posterior  divisions  of  the  cervical  nerves  at  their  exit  from  the 
intervertebral  foramina. 

The  Vertebral  Artery  wiU  be  seen  between  the  scalenus  anticus 
and  the  longus  colU  muscles,  and  may  be  more  conveniently  traced 
through  the  foramina  in  the  ti-ansverso  processes  now  than  at  an 
eariier  period  [r.  p.  417).  The  anterior  divisions  of  the  cervical 
nerves  pass  behind  the  vertebral  vessels  nnd  in  front  of  the  posterior 
intertransverse  muscles. 


DlSaECTION  OF  THE  PhARYNX. 

Before  dissecting  the  anterior  half  of  the  skull  with  the  pharynx 
the  dissector  should  examine  tlie  fauces  and  upper  part  of  the 
pharynx  from  the  mouth.    The  soft  palate,  witli  the  uvula  in  the 
inndian  hne,  will  be  readily  recognised,  and  passing  from  the  soft 
palate  on  each  side  will  be  seen  the  two  pillars  of  the  fauces  with 
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the  tonsil  between  them.  The  anterior  pillar  extends  vertically 
from  the  soft  palate  to  the  side  of  the  tongue,  and  is  formed  by  a 
fold  of  mucous  membrane  in  which  the  palate -glossus  muscle 
usuaUy  lies.  The  posterior  pillar  passes  obliquely  backwards,  to 
the  posterior  waU  of  the  pharynx,  and  is  formed  by  a  similar  fold 
occupied  by  the  palato-pharyngeus  muscle.  The  tonsil  is  generally 
much  shi-unken  in  a  subject  which  has  arrived  at  this  stage  of 
dissection. 

[The  pharynx  and  upper  part  of  the  oesophagus  are  to  be  carefully 
distended  with  cotton-wool  or  tow,  and  the  preparation  bemg  placed 
with  the  face  downwards  is  to  be  secm-ed  over  a  smaU  block  with 
hooks,  one  set  of  which  should  draw  the  ojsophagus  down  and  keep 
the  pharynx  tense.  The  vessels  and  nerves  at  the  back  ot  the 
Ijharynx  are  to  be  examined  before  the  pharyngeal  structures  are 
dissected.] 

The  vessels  and  nerves  now  to  be  examined  have  all  been  seen 
in  part  from  either  the  fi-ont  or  the  side  in  previous  dissections. 
They  are  now  all  seen  from  behind,  and  this  must  be  borne  m 
mind,  or  the  description  will  be  misunderstood.  The  section  of  the 
base  of  the  skull  is  seldom  precisely  similar  on  the  two  sides,  and 
it  will  generally  be  found  advisable  therefore  to  trace  the  parts  first 
brought  into  view  on  one  side;  and  the  carotid  artery,  etc..  on  the 
other,  as  in  the  illustration  (Fig.  231). 

The  Sympathetic  Nerve  (Fig.  231),  with  its  superior  and  middle 
cervical  gangba,  is  at  once  exposed,  and  some  of  its  branches  may 
be  very  conveniently  traced. 

The   Snperror   cervical  ganglion  (12)   has   been   described  on 

^' The  Middle  cervical  gamjlion  (18)  is  of  smaU  size,  and  is  connected 
with  the  5th  and  6th  spinal  nerves.  It  lies  upon  the  cui've  of  the 
inferior  thyroid  artery  opposite  the  sixth  cervical  vertebra  and 
o-ives  off  (1)  thyroid  branches  upon  the  inferior  thyroid  artery, 
r2)  the  middle  carddac  nerve  (Fig.  232).  and  two  or  three  descending 
branches  of  convniimication,  which  pass  in  front  of  and  behmd  the 
first  portion  of  the  subclavian  artery  to  form  a  loop  known  as  the 
ansa  Vicussenii,  and  join  the  inferior  cervical  ganglion. 

The  Inferior  cervical  ganglion  lies  below  the  transverse  process  ot 
the  last  cervical  vertebra  and  upon  the  neck  of  the  fii-st  nb  and 
may  be  seen  just  above  the  first  portion  of  the  subclavian  artexj 
between  the  origins  of  the  vertebral  and  superior  intercostal  arterie., 
and  behind  the  inferior  thyroid  artery.  It  receives  conm, an  rations 
from  the  7th  and  8th  cervical  nerves,  and  from  the  middle  cervical 
and  first  thoracic  ganglia.    Its  branches  of  distribuhon  are  two 
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filaments  to  the  vertebfcal  artery,  branches  to  the  subclavian  artery, 
and  the  inferior  cardiac  nerve  to  the  deep  cardiac  plexus. 

The  Twelfth  or  Hypoglossal  Nerve  (Fig.  231,  lo)  is  necessarily 
cut  off  at  the  anterior  condyloid  foramen  in  making  the  dissection, 
and  should  therefore  be  traced  from  below,  where  it  will  be  found 


m  relation  with  the  occipital  arteiy.  The  nerve  has  been  described 
on  jjp.  423  and  461. 

The  Internal  Jugular  Vein  (Pig.  231,  8)  is  exposed  at  its 
oiigm.    Its  coui-se  in  the  neck  has  been  abeady  seen  (p.  470),  and 


231— Dissection  of  the  pharynx  with  the  carotid  vessels  and  the  ninth 
tentn,  eleventh,  twelfth,  and  sympathetic  nerves  (drawn  by  J.  T.  Gray). 


1.  Fibrous  bag  of  pharynx.  13. 

2,  2.  GloHso-pliaryngeal  nerve.  14. 

3.  Posterior  belly  of  digastric. 

4,  4.  Pneunio-gastric  nerve.  15. 
I).  Splenitis  capitis.  )(;. 
0.  Sphial-accessary  nerve.  17. 
7.  Superior  constrictor  of  pharynx.  18. 
^.  Internal  jugular  vein.  19. 
y.  Ascending  pharyngeal  artery.  2o! 

10.  Hypoglossal  nerve.  21. 

11.  Stylo-pharyngeus.  22. 

12.  Superior  ganglion  of  sympathetic. 


Sterno-mastoid. 

Phaiyngeal  branch  of  pneunio- 
gastric. 

Middle  constrictor  of  pharynx. 
Superior  laryngeal  nerve. 
Coninioii  carotid  artery. 
Middle  ganglion  of  Hympathctic. 
Inferior  constrictor  of  pharynx. 
Cardiac  nerves. 
(Ksophagus. 

Recurrent  laryngeal  nerve. 
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Fig.  232. 


it  should  now  be  divided  close  to  tlie  skull  and  removed,  if  this  has 

not  been  previously  done. 

The  Spinal  -  accessory 
Nerve  (Fig.  231,  6)  emerges 
from  the  foramen  jugulare, 
where  it  is  closely  connected 
with  the  pneumo  -  gastric 
nerve,  and  may  be  traced  to 
the  deep  siu'f  ace  of  the  stemo- 
mastoid  muscle. 

The  Pneumo  -  gastric 
Nerve  (Eig.  231,  4)  leaves 
the  foramen  jugvilare  in  the 
same  sheath  as  the  spiiial- 
accessoiy  nerve,  with  which  it 
has  communicating  branches. 
Two  ganglia  are  fomid  upon 
the  pneumo-gastric  nerve, 
viz.,  the  superior  or  gangUon 
of  the  root,  and  the  inferior 
or  ganglion  of  the  trimk 
(see  p.  471). 

The  ijuiujlhiu  of  the  root  is 
very  small,  and  is  placed  hi 
the  jugular  foramen.  It 
has  minute  branches  of  com- 
munication with  the  glosso- 
Ijharjnigeal,  spiiial-accessory, 
and  superior  cervical  gang- 
lion, and  gives  off  a  nxiirreid 
iiicin'vgeal  ImiiicJi  to  the  dui-a 
mater  and  an  aurhtildr 
branch  (.lJ-)K)7d's  nerve).  The 
Anrivitlar  hnnirli  enters  a 
hole  witlun  the  jugular  fos.<a. 
and  i)asses  through  the  tem- 
poral bone  to  escape  at  tho 


FiK  232.-Diagram  of  the  ninth,  tenth,  eleventh,  twelfth,  anrt  .yn>r.ithetic 
iien-es  (honi  Hirschfeld  and  Levedle). 


1.  Facial  nerve. 

2.  CTloHKo-pharynReal  nerve  with  its 

petruUH  ganglion. 


3.  Pueumo-gastric  nerve. 

4.  Spinal-accessory  nerve. 

5.  Hypoglossal  uerve. 
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atu-iciilar  fissure  between  the  mastoid  process  and  jjeti-osa  (Fig. 
232,  ly)  ;  it  may  communicate  with  the  trunk  of  the  facial  in  the 
aqueductus  Palloi^ii,  and  on  emerging  fi'om  the  auricular  fissure  it 
divides  into  two  branches,  both  of  which  communicate  with  the 
posterior  auricular  branch  of  the  facial  and  supply  the  back  of 
the  concha. 

The  (/aii(/7ion  of  the  trunk  is  thi-ee-quarters  of  an  inch  long,  and  of 
a  pink  colour,  and  has  branches  of  communication  with  the  spinal- 
accessory,  hypoglossal,  superior  cervical  gangHon,  and  the  loop 
between  the  fir.st  and  second  cervical  nerves.  It  gives  oft'  pharyno-eal 
and  superior  laryngeal  branches,  which  have  been  described  at 
p.  471. 

The  cerviral  ninliac  branches,  two  or  thi-ee  in  number,  are  slender 
filaments  arising  a  little  below  the  ganglion  of  the  trunk  ;  com- 
municatiiig  usually  with  the  external  larjnigeal,  and  ending  on  the 
left  side  in  the  superficial  canliac  plexus,  and  on  the  right  in  the 
deep  plexus. 

The  Glosso-pharyngeal  Nerve  (Fig.  231,  2)  lies  in  a  little 
special  notch  in  the  lower  border  of  the  petrous  bone  as  it  leaves 
the  jugular  foramen,  and  is  separated  from  the  tenth  and  eleventh 
nerves  by  a  process  of  dura  mater.  Its  further  coiu-se  has  been 
already  traced  (pp.  406  and  468). 

It  presents  two  .small  ganglia,  one  at  the  upper  part  of  the  fora- 
men, the  sn2>eriur  or  Jugular  f/uug/ion,  which  is  of  very  smaU  size 
and  the  other  at  the  lower  part  of  the  foramen,  which  is  larger,  and 
is  caUed  the  inferior  or  pet.rnus  gang/iou  ov  gamjlion  of  Amhrsch 
(Fig.  232,  2).  •  ■ 

The  upper  gangHon  involves  only  some  of  the  fibres  of  the  nerve 
but  all  pass  through  the  lower  ganglion. 

The  lower  ganglion  gives  four  branches  of  covimunicution,  one 
with  the  superior  ganglion  of  the  vagus,  one  to  the  amicular  branch 


7.  Loip  .itween  1st  an.!  2na  cen  icai  '^S;!,:^..^:^-^-'-  ^^'^ 

H.  CaJolM  branch  of  syn.patl.ctic.  ''"i^;:;  "l^f  ^l^gr"^' 

11.  Its  branch  to  EustaclJian  tnb...  Xai  I'rvr""'  '""^ 

'•      ;i:i^e-"^"  -^-'-^  ^  siP  ^^r^  =: 

s^.'--  •  " 

10.  Otic  ganglion.  '^'g'^sWc  nerve  (7th) 

with  glosao-pliaryngeal. 
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of  the  same  nerve  ;  one  with  the  superior  ganglion  of  the  sympa- 
thetic; one  with  the  facial  nerve  and  carotid  plexus  through 
Jacobson's  nerve. 

The  glosso-pharyngeal  nerve  gives  off  the  following  branches  in 
its  course  to  the  tongue  : — 

1.  Carotid  branches,  which  join  the  sympathetic  plexus  on  that 
vessel,  and  communicate  with  the  pharyngeal  branch  of  the 
pneumo-gastric. 

2.  A  muscular  branch  to  the  stylo-pharyngeus,  probably  derived 
from  the  spinal- accessory. 

3.  Pharyixjenl  branches,  which  assist  in  forming  the  pharyngeal 
plexus,  and  supply  the  constrictors  and  mucosa.  The  motor  fila- 
ments probably  come  from  the  spinal-accessory  communication. 

4.  Tonsillitic  branches  to  the  tonsils  and  the  soft  palate,  forming 
the  plexus  or  circulus  tonsillaris. 

5.  LiiKjaal  branches,  which  have  been  before  traced  to  their 
termination  (p.  46(i). 

[By  cautiously  cutting  away  the  temporal  bone  with  the  bone- 
forceps  so  as  to  open  the  cavity  of  the  tympanum,  the  dissector  may, 
in  a  favoui-able  subject,  see  some  of  the  branches  of  J acobson  s  nerve 
on  the  inner  wall  of  this  cavity.] 

The  Tiimpairic  branch  of  the  cjlusso-pharijmjeal  nerve  (Jacobson's 
nerve)  (Fig.  232,  g)  arises  from  the  petrous  gangUon,  and  enters 
an  apertm-e  in  the  ridge  of  bone  between  the  carotid  foramen  and 
the  jugular  fossa.  It  pierces  the  floor  of  the  tympanum  and 
o-rooves  the  promontory  on  the  inner  wall  of  the  cavity,  giving 
branches  to  the  fenestra  ovalis  (12),  the  fenestra  rotunda  (13),  and 
the  lining  membrane  of  the  tympanum  and  Eustachian  tube  (11). 
The  communirating  branches  are  thi-ee  in  number:  one  jommg  the 
carotid  plexus  in  the  carotid  canal  (10) ;  the  second  to  the  great 
superficial  petrosal  nerve  (15) ;  and  the  thii'd  rvmning  through  the 
temporal  bone  to  the  otic  ganglion,  as  the  small  superficial  petrosal 

''^Opportunity  may  be  taken  at  this  point  to  examine  the  ossicles 

of  the  tympanum  (p.  o07).  >  .    ,    ,     ,  ■, 

The  Pharyngeal  Plexus  (Figs.  231  and  232)  is  to  be  found 
upon  the  middle  and  inferior  constrictors  of  the  pharynx,  it 
svinnlies  the  constrictors  and  sends  branches  to  the  mucous  mem- 
brane of  the  pharynx,  tongue,  and  larynx^  Minute  ganglia  arc 
sometimes  seen  on  the  nerves.  The  branches  forming  the  plexus 
are  derived  from  the  nerves  which  have  been  examined,  viz..  the 
glosso-pharyngeal,  the  pneumo-gastric  (pharyngeal  and  superior 
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linynge;il  braiu'lies),  and  the  superior  cervical  gan<^lion  ol'  the 
."<yinpathetic. 

[In  all  prohability  the  carotid  canal  in  the  temporal  bono  will 
have  been  opened  on  one  or  both  sides  in  making  the  section  of  the 
skull,  but  if  not,  this  may  now  be  done  with  the  bone-forceps  or 
chisel.] 

The  Internal  Carotid  Artery  (Fig.  281)  has  been  already  seen 
from  the  front  m  the  dissection  of  the  neck  ;  its  connections  before 
it  enters  the  skull  are  given  at  p.  470. 

The  artery  takes  a  tortuous  coui-se  in  the  temporal  bone  and 
cranium,  making  two  sigmoid  tui-ns,  one,  the  longer,  in  the  petrous 
bone,  and  the  other  by  the  side  of  the  sella  turcica  in  its  petrosal 
curve ;  it  lies  in  close  relation  to  the  anterior  inferior  part  of  the 
inner  wall  of  the  tjTnpaimm,  and  in  this  part  of  its  course  is  more 
or  less  smrounded  by  a  plexus  of  nerves  derived  from  the  superior 
cervical  ganglion  of  the  sympathetic, 

The  Ascending  Pharyngeal  Artery  has  been  described  at 
]).  468.    Its  veil)  opens  into  the  internal  jugular. 

[The  constrictor  muscles  of  the  pharynx  are  to  be  cleaned  in  the 
diiection  of  the  fibres  by  removing  the  pharyngeal  fascia  which 
covers  them,  begmmng  at  the  lower  border  of  the  inferior  con^ 
strictor.    Li  order  to  see  the  origin  of  the  superior  constrictor,  it 

iS  C^nTT  'TT  '''^Z't''^  pterygoid  on  one  side,  if 
this  has  not  been  already  done.    The  pharyngeal  plexus  must 


Fig.  233.— Dissectioii  of  mouth  and  pharynx  (from  Maclise's  Surgical 

Anatomy). 


A.  Zygoma. 

B.  Glenoid  cavity. 

C.  Pterygoid  process. 
Superior  constrictor. 
Transverse  process  of  atlas. 
Internal  carotid,  with  glosso- 

phai-yngeal    nei-ve  crossing 
behind,  and  hypoglossal  nerve 
in  front. 
Middle  constrictor. 
H.  Internal  Jugular  vein  (tied). 
I.  Common  Carotid  (cut). 
K.  Rectus  capitis  anticus  major. 
Inferior  constrictor. 
Levator  anguli  scapultB. 
Posterior  scalenus. 
Anterior  scalenus. 
Brachial  plexus. 
.  Trachea. 
«S'  ^"b'-'lavian  artery  (1st  part). 
K.  Subclavian  artery  (3rd  part). 
S.  Lower  nnd  of  internal  jugular 
vein  (tied). 

H. 


D. 
E. 
F. 


G. 


L. 
M. 
N, 
O. 
P. 
Q. 


T.  Innominate  artery. 
U.  Boot  of  Common  Carotid. 
W.  Thyroid  cartilage. 
X.  Hyoid  bone. 
Y.  Hyo-gloseus  muscle, 
Z.  Superior  maxilla. 

2.  Inferior  maxillary  division 

5th  nerve. 

3.  Digastric  (cut). 

4.  Styloid  process. 

5.  External  Carotid  artery, 

6.  Lingual  artery. 

7.  Cervical  plexus. 

8.  Thyroid  axis. 

9.  Omo-hyoid  (cut). 

10.  Clavicle. 

11.  Upper  rings  of  trachea. 

12.  Cricoid  cartilage. 

13.  Crico-thyroid  membrane. 

14.  Genio-hj'oid. 

15.  Symphysis  nieiiti. 
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16.  Duct  of  parotid. 

17.  Stylo-glossus. 


II 


482  THE  PHARYNX. 

necessarily  be  destroyed  in  the  course  of  the  dissection,  but  the 
superior  and  inferior  laryngeal,  and  the  glosso-pharyngeal  nerves 
are  to  be  preserved.] 

The  Pharynx  is  now  seen  as  a  plane  of  muscle  m  vested  on  both 
sides  by  fibrous  tissue,  and  lined  anteriorly  or  internally  by  mucous 
membrane  continuous  with  that  of  the  respiratory  and  digestive 
passages  and  the  tympana.  It  is  fixed  to  the  base  of  the  skuU 
above  and  merges  into  the  oesophagus  below,  at  the  level  of  the 
lower  border  of  the  sixth  cervical  vertebra.  Its  lateral  borders  are 
curved  forwards  and  are  attached  in  succession  to  the  internal  ptery- 
goid plate  and  its  hamular  process,  to  the  pterygo-maxillary  Uga- 
ment  (or  becomes  directly  continuous  with  the  buccinator),  to  the 
posterior  extremity  of  the  mylo-hyoid  ridge  of  the  lower  jaw,  to  the 
stylo-hyoid  Hgament  and  the  lesser  and  greater  cornuaof  the  hyoid 
bone,  and  to  the  thji-oid  and  cricoid  cartilages.  It  is  also  connected 
by  accessory  slips  to  the  soft  palate  and  side  of  the  tongue. 

The  pharynx  is  about  six  inches  in  length.  It  lies  flat  agamst 
the  vertebral  column  and  prevertebral  muscles  in  the  greater  part 
of  its  extent,  curving  forward  only  at  its  lateral  attached  borders. 
It  does  not  form  a  "  sac  "  in  the  strict  sense  of  the  term.  Its  mucous 
membrane  is  described  on  p.  486. 

The  Inferior  Constrictor  (Fig.  234,  17)  is  the  lowest  and  most 
superficial  of  the  three  muscles  of  the  pharynx,  the  upper  oblique 
border  overlapping  the  middle  constrictor,  which  m  tm-n  overlaps 
the  superior  constrictor.  It  arises  from  the  ala  of  the  thyroid  carti- 
lage behind  the  oblique  line,  from  the  inferior  cornu  of  the  same 
cartilage,  and  from  the  side  of  the  cricoid  cartilage  below  the  facet 
for  articulation  with  the  inferior  cornu  of  the  thyroid  ;  some  of  its 
fibres  often  passing  into  those  of  the  crico-thja-oid.  All  the  fibres 
are  inserted  into  the  median  raphe  ;  the  highest  ascend  somewhat 
steeply,  sometimes  reaching  the  pharyngeal  spme  and  are  closely 
related  to  the  external  laryngeal  nerve,  while  the  lo^yest  fibres  are 
horizontal  and  are  continuous  with  the  upper  fibres  of  the  oesophagus. 
The  recurrent  laryngeal  nerve  passes  beneath  the  lower  border  of 
the  inferior  constrictor ;  the  superior  laryngeal  nerve  and  artery 
intervene  between  it  and  the  middle  constrictor  above;  and  he 
external  laryngeal  nerve  runs  along  its  attached  border  beneath  the 
sterno-thyroid  to  reach  the  crico-thyroid.  ,      ,       ,  i„ 

The  Middle  Constrictor  (Fig.  284,  11)  is  a  ^^--^^  .TZ^ 
,risin<,  from  the  upper  surface  of  the  great  cornu  ot  the  hycnd  bone 
from  the  lesser  cornu,  and  from  the  stylo-hyoid  hgament.    It.  fibies 
radiate,  the  upper  ascending  neariy  as  far  as  the  pharyngeal  spine  ; 
and  it  is  inserted  into  the  median  raphe  of  the  pharynx,  overiapped 
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by  the  inferior,  aud  overlapping  the  superior  constrictor.  It  is 
separated  from  the  superior  constrictor  by  the  stylo-pharyngeus 
muscle. 

The  Superior  Constrictor  (Fig.  234,  5)  arises  from  the  lower 
thiid  of  the  internal  pterygoid  plate  and  from  the  hamular  process 

Ficr.  234. 


sL^^  ligament  oppo- 

rte  the  attachment  of  the  buccinator  ;  from  the  inner  surface  of  the 
lower  3aw  above  the  posterior  extremity  of  the  mylo-hyoid  ridge  • 
and  from  the  szde  of  the  root  of  the  tongue  and  the  mucous  membran^ 


Pig.  234.- 
1.  Eustachian  tube. 


2.  Exteraal  pterygoid  plute. 
o.  Left  styloid  process. 

4.  Tensor  palati. 

5.  Superior  constrictor. 
G.  Levator  palati. 
7.  Stylo-pharyngeus,  upper  part 
«•  Kiglit  styloid  process. 
J.  Stylo-hyoid  muscle. 

iO.  Stenson's  duct. 
10"  constrictor. 
12.  Ptei-j'go-nia.xillai7  liganieut. 
io.  internal  pterygoid. 


Side  view  of  the  pharynx  (from  Sappey). 

14.  Buccinator  muscle. 
l^.-  ^tylo-pharyngeus,  lower  part, 
lb.  Stylo-glossus. 

Inferior  constrictor. 
Hyo-glossus. 
Thyro-hyoid  niembraue. 
Mylo-hyoid  muscle. 
Thyroid  cartilage. 

22.  Hyoid  bono. 

23.  Crico-tliyroid  muscle 

24.  Trachea. 
2C.  Uisophagus. 


17. 
18. 
19. 
20. 
21. 
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of  the  mouth.  The  fibres  curve  backwards,  leaving  an  interval 
above,  between  the  muscle  and  the  base  of  the  skull,  in  which  tho 
fibrous  aponeurosis  of  the  pharynx  is  visible  ;  and  are  wsc.vied  into 
the  median  raphe  and  pharyngeal  spine,  being  overlapped  at  tho 
lower  part  by  the  middle  constrictor  and  sometimes  also  by  the 
inferior  consti-ictor.  The  stylo-pharyngeus  muscle  is  related  to  it 
laterally,  and  passes  between  its  lower  fibres  and  the  upper  portion 
of  the  middle  constrictor.  The  levator  palati  muscle  and  the 
Eustachian  tube  cross  obliquely  inwards  above  the  upper  curved 
border,  and  the  palatine  branch  of  the  ascending  pharyngeal  artery 
follows  the  same  course. 

The  three  constrictors  are  sapjMed  by  the  pharyngeal  plexus  of 
nerves,  and  the  inferior  by  the  external  and  recuiTent  larj^ngeal 
nerves  in  addition. 

Their  chief  action  is  to  contract  above  the  portion  of  swallowed 
fluid  or  food  in  such  a  way  as  to  force  it  in  the  direction  of  the 
stomach,  and  this  they  are  able  to  accomplish  even  against  gi-avrta- 
tion.  The  palatal  fibres  of  the  superior  constrictor  have  also  the 
important  function  of  shutting  off  the  communication  between  the 
nasal  and  buccal  portions  of  the  pharynx  during  deglutition,  and 
are  aided  in  this  by  the  contraction  of  the  palato-phai-j-ngei,  which 
bring  together  the  posterior  pillars  of  the  fauces.  The  superior, 
akaost  vertical,  fibres  of  the  inferior  constrictor  help  to  raise  the 
larynx  and  lower  part  of  the  pharynx. 

The  Stylo-Pharyngeus  Muscle  (Fig.  234,  7)  has  akeady  been 
seen  at  its  origin,  and  can  now  be  followed  to  its  insertion  by 
dividing  some  of  the  fibres  of  the  middle  constrictor.  It  arises  horn 
the  root  of  the  styloid  process  of  the  temporal  bone,  and  passes 
downwards  by  the  side  of  the  superior  constrictor,  then  beneath  the 
upper  border  of  the  middle  constrictor,  and  expands  between  the 
two  muscles  to  be  inserted  into  the  median  raphe  and  muscular  wall 
of  the  lower  part  of  the  pharynx,  and  into  the  posterior  border  of 
the  thyroid  cartilage.  Slender  fasciculi  may  also  be  traced  in  some 
subjects  to  the  upper  border  of  the  thyroid  cartilage  and  side  of  the 
epiglottis.  It  is  supplied  by  the  glosso-pharyngeal  nerve,  which 
winds  around  it  to  reach  the  back  of  the  tongue. 

Its  arfioN  is  to  elevate  the  lar.>^lx  and  pharynx ;  .so  assisting  m 
deglutition,  or  in  the  production  of  high  notes  during  vocalisation. 

The  Fibrous  aponeurosis  of  flic  I'harfinx  is  very  thin  at  the  lower 
part,  where  it  lies  between  the  muscular  fibres  and  the  mucous 
membrane,  but  above  the  upper  border  of  the  superior  constrictor 
it  is  much  stronger,  and  is  expanded  from  »u\e  to  side,  covenng  m 
the  Eustachian  tubes  and  the  levatores  palati  muscles.  At  the  base 
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of  the  skuU  It  IS  attached  to  the  basilar  process  of  the  occipital  l.ono 
by  a  fibrous  band  (crmrio-jJmrym/m/  lujument),  to  the  Eustachian 
tube  and  to  the  under  surface  of  the  petrous  portion  of  the  tem- 
poral bone ;  and  is  carried  forwards  as  far  as  the  root  of  the  ptery- 
goid process  and  the  internal  pterygoid  plate  of  the  sphenoid  bone. 
The  space  left  between  the  upper  border  of  the  superior  constrictor 


Fig.  W 


and  the  base  of  the  skull  is  called  the  Sinus  of  Morga-ni  •  it  is 
raversed  by  the  Eustachian  tube,  the  levator  palati,  t.l  pa'latine 
arteries,  and  is  clo..ed  in  by  the  pharyngeal  aponeurosis. 

[The  pharynx  is  to  be  opened  from  behind  by  an  incision  in  thr> 

Fig.  235.— Pharynx  laid  open  from  behind  (fron,  Sappey).  " 
1-  Styloid  process.  g  Uvula 

2.  Body  of  occipital  bone.  lO.'  Tonsil' 

•1  Septum  nasi.  t,    ■r,„,     ,  , 

8.  Eustachian  tube.  \a  i'""''  ■ , 

It),  ttack  of  cricoid  cartilage. 
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oesophagus.  The  fibrous  aponeurosis  is  to  be  detached  from  the 
occipital  bone  on  each  side  and  held  widely  open  with  hooks,  and 
the  whole  of  the  cotton-wool  is  to  be  removed  from  the  mtenor  ot 
the  pharjnix.] 

The  Mucous  Surface  or  Interior  of  the  Pharynx  (Fig.  235) 
is  in  communication  with  the  nose,  ears,  mouth,  larynx,  and  oeso- 
phagus by  the  following  seven  openings  named  in  order  from  above 
domiwards:  (1  and  2)  the  two  posterior  nares  [clioanw),  separated 
by  the  vomer  ;  (3  and  4)  the  two  Eustachian  tubes ;  (5)  the  isthmm 
fancium  or  opening  of  the  mouth,  bounded  above  by  the  soft  palate, 
'below  by  the  tongue,  and  at  the  sides  by  the  anterior  pillars  of  the 
fauces ;  (6)  the  superior  aperture  of  the  larynx,  guarded  by  the 
epiglottis  ;  and  (7)  the  commencement  of  the  oesophagus. 

The  character  of  the  epithelium  varies  in  different  situations 
being  squamous  below  the  level  of  the  palate,  but  columnar  and 
ciHated  above  that  point.  Close  to  the  base  of  the  skull  is  a  coUec- 
tion  of  follicular  glands,  extending  across  fi-om  one  Eustachian 
tube  to  the  other,  and  forming  the  pharyngeal  tomil  of  Kolhker. 
In  the  median  line,  beneath  the  basilar  process  of  the  occi- 
pital bone,  may  be  seen  a  depression  called  the  hirrsa  j.harymjea 
which  represents  the  remains  of  an  opening  which,  in  early  foetal 
life,  passes  through  the  base  of  the  cranium  mto  the  pitiutary 

The  opening  of  the  Eustachian  tube  appears  behind  the  lower 
part  of  the  apertm-e  of  the  posterior  nares,  about  half  an  inch 
posterior  to  the  hinder  extremity  of  the  inferior  turbmate_  body, 
and  the  free  extremity  of  the  cartilage  forms  a  distinct  projection 
(tnhal  eminence)  behind  the  orifice.  Behind  the  tubal  eminence 
is  a  deep  recess,  the  fossette  of  BosenmuUer,^  and  below  it  may  Ij 
seen  the  rounded  ridge  of  the  levator  palati  descendmg  to  the  soft 

^this^?-t?e'^best  opportunity  for  studying  the  Process  of 
Deglutition.  The  food  having  been  duly  masticated  the  mouth 
rcfoled  in  order  that  the  lower  jaw  may  afford  a  fixed  point  fi-om 
:Wch  the  muscles  of  the  tongue  may  act.  ^he  portmn  of  food 
is  then  carried  bade  past  the  anterior  pillars  of  the  fauce.  b>  the 
upWaiul  backward  movement  of  t^^t-^-' ^Jt' 
nharyngei  and  palatal  fibres  of  the  superior  constrictor  shut  off  . 
^  oZimication'with  the  nasal  segment  of  the  V^'J^J^ 
stricter  fibres  now  contract  from  above  ^^'>^^7^[^^/™°tim 
bolus  in  the  direction  of  the  cesophagus,  and  ame  t^u 

the  larynx  and  pharytix  are  elevated  by  the  s^\o-  and  pa  at 
pharyngei  and  other  muscles,  and  the  epiglottis  is  pressed  over  the 
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aperture  of  the  air  passage  against  the  retracted  base  of  the  tongue. 
Lastly,  the  contraction  of  the  oesophagus  carries  the  food  down  to 
the  stomach. 

The  Palate. 

[The  soft  palate  is  to  be  stretched  by  inserting  a  hook  into  the 
uvula,  and  the  mucous  membrane  is  to  be  removed  from  the  upper 
surfaceof  the  palate  and  the  neighboimng  bones,  so  as  to  expose 
the  muse  es  above  the  palate  and  the  Eustachian  tube.  The  levator 
palati  wiU  be  found  passmg  obliquely  inwards,  the  azygos  uvute 
n  the  median  bne  of  the  palate,  and  the  tensor  palati  can  be  best 

constrictor  from  the  hamular  process,  when  the  muscle  wlU  be 
£terLTeVf^ld.r^'^^^  th': 

The  Soft  Palate  {velum  pendulum  palaM)  is  a  musculo-mem- 
branous  cm-tam  attached  to  the  posterior  border  of  the  hard  palate 
m  front,  and  terminating  behind  in  a  free  border,  to  the  middle  of 
which  le  appended  the  uvida.  It  consists  of  a  strong  fibrous 
aponeurosis  attached  to  the  palate  bones;  a  number  of  muscles 
connected  with  the  hard  palate,  the  base  of  the  skull,  the  phar^oix 
and  the  tongue  ;  and  a  covering  of  mucous  membrane  on  both  its 
surfaces,  that  on  the  oral  surface  presenting  a  thick  layer  of  mucous 
glands.  From  behmd  forwards  the  soft  palate  comprises  1 .  Phar>-n- 
geal  mucous  membrane;  2.  Thin  attachment  of  palato-pharyni  • 

ofpalato-pharyngei;  6.  Tensores  palati ;  7.  Fibrous  aponeurosis- 
8.  Palato-glossi;  9.  Oral  mucous  membrane  with  mucous  glands  ' 
The  Azygos  Uvulae  (Fig.  236,  8)  consists  of  a  small  muscular 
bp,  placed  parallel  to  the  median  bne  and  in  close  contact  with  it 
feUow  of  he  opposite  .side.  It  arises  from  the  posterior  na.sal  ,spi  e 
of  the  palate  bone,  and  is  rnserted  into  the  mucous  membrane  of 
the  extremity  of  the  uvula.  ^emuiane  ot 

The  Levator  Palati  (Fig.  236,  5)  arises  from  the  under  surface 

1   t.?  T""  1        1'"'™^^  P'^^'*^"^  °f  the  temporal  bone  .nd 
light  yfi^m  the  outer  and  hinder  part  of  the  Eu.stacW  tube 

It  passes  inwards  above  the  border  of  the  superior  constii^; 

mnsclo,  in  a  direction  almost  parallel  to  that  of  the  caS!  on. 

portion  of  the  Eustachian  tube  and  in  contact  with  its  o ute  3^ 

r  trth:rii  7  ^     ^^^^^   ^--^  expansi:,,  is 

meets  that  of  Its  leUow  muscle  in  the  median  lino 

ihe  Circumflexus  or  Tensor  Palati  ^V^n■  o-^^r  r\  ■ 
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tvom  the  outer  surface  of  the  cartilage  of  the  Eustachian  tuhe.  The 
tendon  descends  vertically  between  the  supei-ior  constrictor  and 
internal  pterygoid,  to  wind  round  the  hainular  process  of  the 
sphenoid  bone,  where  it  is  lubricated  by  a  minute  bursa  ;  and  then 
taking  a  horizontal  direction  becomes  inserted  into  the  transverse 
ridge  on  the  under  surface  of  the  palate  bone,  and,  by  means  of  a 
strong  fan-like  expansion  of  tendinous  fibres,  into  the  aponeurosis 
of  the  soft  palate,  meeting  with  the  fibres  of  the  opposite  muscle  in 
the  middle  line. 

The  Palato-glossus  lies  immediately  above  the  buccal  layer  ot 
mucous  membrane  of  the  soft  palate,  and  descends  in  front  of  the 
tonsil  in  the  anterior  pillar  of  the  fauces,  to  enter  the  side  of  the 
hinder  portion  of  the  tongue.  It  is  attached  aoove  to  the  anterior 
portion  of  the  soft  palate,  meeting  its  feUow  in  the  median  Ime, 
and  Idow  joins  with  the  posterior  transverse  inti-insic  fibres  of  the 
tongue     The  two  muscles  together  form  a  faucial  sphincter. 

The  Palato-pharyngeus  (Fig.  236,  9)  is  attached  above  to  the 
soft  palate  and  its  fibrous  aponeurosis  by  two  slips,  which  are 
separated  by  fibres  of  the  levator  palati  and  azygos  uvul«,  and 
meet  in  the  middle  line  with  the  fellow  muscle  of  the  opposite  side. 
It  descends  behind  the  tonsil  in  the  posterior  piUar  of  the  fauces ; 
its  fibres  then  diverge,  and  becoming  closely  connected  with  those 
of  the  stylo-pharyngeus,  reach  their  loiver  attachment  to  the 
posterior  borders  of  the  thyroid  cartilage  and  into  the  pharynx, 
blending  with  the  constrictors  and  extending  behind  as  far  as  the 
median  raphe.  The  musole  may  thus  be  divided  into  palato- 
laryngeal  and  palato-pharyngeal  portions,  the  latter  fonning,  with 
the  corresponding  fibres  of  the  opposite  side,  an  obhque  elliptical 
sphincter  between  the  nasal  and  buccal  portions  of  the  pharynx. 

The  Salpingo-pharyngeus  is  an  inconstant  slip,  extending 
from  the  cartilaginous  portion  of  the  Eustachian  tube  to  }om  the 
outer  fibres  of  the  palato-pharyngeus,  of  which  it  may  bo  reg-arded 

as  a  part.  ,  ,         ,  . 

Admns.-1h.Q  lemtores  palati  raise  the  soft  palate,  and  are  ot 
service  in  vocalisation.  They  probably  have  no  action  upon  the 
Eustachian  tubes.  The  «e«.som  palati  render  the  anterior  part  ot 
the  soft  palate  tense  and  resistent,  during  the  passage  of  the  bolus 
of  food  beneath  it  during  deglutition  ;  at  the  same  time  they  open 
the  Eustachian  tubes,  their  palatal  attachment  then  representing 
the  origin  and  the  tubal  fibres  the  insertion  of  the  muscles.  The 
azygos  uvdce  shortens  the  soft  palate  and  uvula.  The  pa/ato- 
qiossi  narrow  the  isthmus  faucium  sphincterieally,  and  so  bring  tne 
gustatory  mucous  membrane  into  close  contact  with  the  looa 
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during  its  passage.  The  palaio-phar/pii/ei  draw  down  the  soft 
lialate,  aud,  meeting  in  the  middle  line,  shut  off  the  buccal  portion 
of  the  pharynx  fi-om  the  nasal  portion,  and  form  an  inclined  plane 
along  which  the  food  can  glide.  Thej^  are  assisted  in  this  action 
by  the  palatal  fibres  of  the  superior  constrictor.  The  laryngeal 
and  palatal  attachments  serve  equally  as  fixed  points  during 
deglutition,  lowering  the  hinder  portion  of  the  palate  and  raising 
the  larynx  and  pharynx.    The  muscles  also  aid  in  vocalisation 


Fig.  236. 


of 


high 


by  drawing  up   the  larynx    during  the  production 
notes.    The  salpim/o-phnryngei,  when  present,  aid  in  opening  the 
Ji.ustachian  tubes  during  deglutition. 

The  levator  palati  and  azygos  uvulco  are  sii.pplied  by  palatine 
blanches  from  the  facial  through  the  posterior  palatine  branch  of 
the  .spheno-palatine  (Meckel's)  ganglion  ;  the  tensor  palati  by  the 


Fig.  236.— Muscles  of  the  palate  (drawn  by  J.  T.  Gray). 

^-  Azygos  iivulie. 

9.  Palato-pliaryiigcus. 

10.  Stylo-pliai-yiigouH. 

11.  Middle  coii'strictor  nf  pliarynx 

12.  Palato-i)liaryiigous  (cut) 

13.  Inferior  constrictor  of  pharynx 


1.  Septum  nariuni. 

2.  Eustachian  tube. 

3.  Pterygoideus  extenius, 

4.  Pterygoideus  iutemus. 

5.  Levator  palati. 

6.  Circuinfle.xus  palati. 


r,       .         ^  1.,  interior  cons 

Superior  constrictor  of  pluu-ynx.       11  aisophagus. 
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otic  ganglion ;  and  the  palato-glossus  and  palato-pliaryngeus  by 
the  pharjmgeal  plexus. 

The  soft  palate  is  supplied  by  posterior  branches  of  the  descending 
palatine  artery,  which  reach  it  through  the  accessory  palatine  canals, 
by  the  ascending  palatine  and  tonsillar  branches  of  the  facial  arterj', 
and  by  twigs  from  the  ascending  pharyngeal  artery.  Its  nerves 
are  derived  from  the  middle  and  posterior  palatine  branches  of 
Meckel's  ganglion. 

The  EustacMaii  Tube  (Fig.  236,  2)  is  a  channel  of  communi- 
cation between  the  upper  portion  of  the  pharynx  and  the  tym- 
panic cavity.  It  is  about  an  inch  and  a  quarter  in  length,  and  nms 
obliquely  downwards,  forwards,  and  inwards,  to  its  jDharyngeal 
opening.  Its  walls,  in  the  outer  two -fifths  of  its  extent,  are  formed 
by  the  petrous  portion  of  the  temporal  bone ;  in  the  rest  of  the  canal 
they  are  composed  partly  of  cartilage,  partly  of  fibrous  tissue.  The 
whole  length  of  the  passage  is  lined  with  ciliated  mucous  membrane, 
continuous  with  that  of  the  tympanum  and  naso-pharynx.  The 
inner  aperture  has  already  been  seen  (p.  486),  as  well  as  the 
relation  of  the  cartilage  to  the  palatine  muscles.  The  cartilage 
is  triangular  in  shape,  and  its  large  upper  end  is  bent  forwards 
and  downwards,  the  deficiency  at  the  lower  part  being  completed 
by  fibrous  tissue.  In  the  recent  condition  the  thick  mucous 
membrane  converts  the  opening  into  a  mere  vertical  sUt.  This  is 
generally  closed,  but  during  the  process  of  deglutition  it  is  opened 
by  the  action  of  the  tensor  palati  muscle,  aided  by  the  salpingo- 
pharyngeus  when  present,  and  thus  the  equilibrium  of  the  air  in 
the  tympanum  is  maintained. 

[  The  palate  is  to  be  drawn  up  so  as  to  put  the  pillars  of  the  fauces 
on  the  stretch  as  much  as  possible,  and  the  mucous  membrane  is 
to  be  removed  to  expose  the  palato-glossus  and  palato-pharyngeus 
muscles.] 

The  Amygdala  or  Tonsil  is  placed  between  the  palato-glossus 
and  palato-pharjmgeus  muscles,  and  is  usually  much  shi-unken 
after  death.  It  consists  of  lymphoid  tissue  with  a  niunber  of 
mucous  follicles,  the  orifices  of  which  may  be  seen  on  the  internal 
surface.  The  otitside  of  the  tonsil  is  in  close  relation  with  the 
superior  constrictor  of  the  phtu-jnix  and  with  the  ascending  pharyn- 
geal artery,  and  lies  about  a  third  of  an  inch  in  front  of  and  to  the 
inner  side  of  the  internal  carotid  artery,  opposite  to  the  angle  of 
the  lower  jaw. 

[The  tongue  and  the  larynx  are  to  be  detached  by  diviiUng  aU  the 
structures  between  theiu  and  the  palate,  and  are  to  be  carefully 
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liresei-ved  for  subsequent  examinatiou.  By  inverting  the  skull  the 
haid  palate  will  then  be  brought  into  view.] 

The  Hard  Palate  (Pig.  240,  lo)  is  continuous  with  the  soft 
palate,  but  its  mucous  membrane  is  much  more  dense,  and  is  in- 
separably united  in  great  part  with  the  periosteum  of  the  maxillary 
and  palate  bones.  The  mucous  membrane  presents  a  median  ridge 
indicative  of  the  foetal  division  of  the  parts,  and  is  thrown  into 
more  or  less  ti-ansverse  folds  near  the  anterior  part,  where  it  is 
prolonged  on  td  the  gums.  Numerous  mucous  glands  lie  imme- 
diately beneath  the  mucous  membrane,  and  open  upon  its  surface. 

The  (Jesreiidirifi  palatine  artery  wiU  be  found  emerging  from  its 
bony  canal  a  little  behind  and  internal  to  the  last  molar  tooth. 
From  this  point  it  runs  forwards  in  its  groove,  giving  branches 
outwards  to  the  gums  and  inwards  to  the  bone  and  mucous  mem- 
brane, and  anastomoses  in  front  with  the  naso-palatine  artery,  which 
appears  through  the  foramen  of  Stenson.  It  is  accompanied  by  its 
vein,  some  Ij-mphatics,  and  the  large  or  anterior  palatine  nerve. 
The  naso-palatine  nerves  pierce  the  foramina  of  Scarpa,  the  left  in 
front. 

The  Gums  (Fig.  237)  are  composed  of  dense  fibrous  tissue, 
covered  by  the  mucous  membrane  of  the  mouth  and  inseparably 
imited  with  the  periosteum  of  the  alveolus.  They  are  prolonged 
into  the  sockets  of  the  teeth,  and  become  continuous  with  the 
periodontal  membrane  covering  them. 

The  Teeth  (Fig.  237)  of  the  upper  jaw  are  16  in  number,  viz., 
4  mcisors,  2  canines,  4  bicuspids,  and  6  molars,  the  posterior  molars 
bemg  the  dmtes  sapientice  or  wisdom  teeth.  Each  tooth  consists  of 
a  crown,  a  neck,  and  a  fang,  and  upon  extracting  a  molar  tooth  it 
will  be  found  to  have  three  fangs,  two  being  on  the  outer  (buccal) 
and  one  on  the  inner  (palatine)  side,  but  in  the  case  of  the  wisdom 
teeth  these  are  commonly  fused  together. 

The  teeth  of  the  lower  ja.w  correspond  in  number  to  those  of  the 
iipper  jaw,  but  have  been  necessarily  interfered  with  in  the  progress 
of  the  dissection.  The  lower  molar  teeth  differ  from  those  of^  the 
uijper  jaw  in  jnesenting  only  two  fangs,  placed  one  in  front  of  the 
other. 

The  Lips  (Fig.  237)  are  covered  externally  by  skin,  and  are  lined 
internally  by  mucous  membrane  amtaining  large  mucous  .'lands 
and  a  good  deal  of  lymphoid  tissue.  Between  the  skin  and  nuicous 
membranes  are  the  muscles  already  described  (p.  433)  •  some  intrinsic 
muscular  fibres  passing  from  skin  to  mucous  membrane  through 
the  thickness  of  the  lip;  tlie  labial  veins  and  lymphatics ;  and  the 
coronary  arteries,  the  last  lying  near  tlio  free  border  of  the  lip  close 
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to  the  mucous  membrane,  and  anastomosing  freely  across  tlie  middle 
line.  A  fold  of  mucous  membrane  called  the  fritn  um  Jahii  connects 
each  lip  with  the  alveolus  in  the  median  line,  and  is  more  jjromi- 
nent  in  the  upper  than  in  the  lower  lip. 

The  ScrpERioR  Maxillary  Nerve. 

[The  skull  being  placed  with  the  base  downwards,  a  cut  with  the 
chisel  is  to  be  carried  in  a  straight  line  from  the  sphenoidal  fissure 
to  the  foramen  ovale.  The  side  of  the  skull  is  then  to  be  sawn 
thi'ough  at  right  angles  to  the  first  incision,  meeting  it  at  the  fora- 
men ovale.  The  saw  being  then  placed  obliquely  on  the  malar 
bone,  so  that  the  incision  shall  pass  downwards  and  outwards  from 
the  lower  and  outer  angle  of  the  orbit,  the  cut  is  to  be  carried 
into  the  spheno-maxillary  fissure.  The  piece  oE  bone  will  now 
be  detached  and  may  be  removed,  and  with  the  bone-forceps  any 
remaining  bone  is  then  to  be  taken  away,  so  as  to  expose  the  whole 
extent  of  the  superior  maxillary  nerve.] 

The  Superior  Maxillary  Nerve  (Fig.  237,  i )  (second  division 
of  the  oth)  leaves  the  cranium  at  the  foramen  rotundum,  and, 
having  crossed  the  upper  extremity  of  the  spheno-maxillary  fossa, 
traverses  the  infra-orbital  canal  and  appears  on  the  face  at  the 
infra-orbital  foramen.    It  gives  off  the  following  branches  :— 

1.  A  small  recurrent  filament  to  the  dura  muter,  close  to  its  origm 
from  the  Gasserian  ganglion . 

2.  Tcmporo-malar  branch  (4),  which  enters  the  orbit  by  the 
spheno-maxiUary  fissiu-e,  piercing  the  unstriped  muscle  {urhitalh) 
bridging  the  cleft,  and  divides  into  two  branches  [mahir  and 
temporal),  which  have  been  seen  in  the  dissection  of  the  face  and 
.scalp. 

3.  Spheno-palatine  hranrlies,  which  descend  mto  the  spheno- 
maxHlary  fossa  to  Meckel's  ganglion  (6),  and  become  continuous 
with  the  descending  palatine  nerves  (p.  500). 

4.  Posterior  dental  hranches  (2),  which  supply  the  gum  and 
adjacent  portion  of  the  mucous  membrane  of  the  cheeks,  and  then 
enter  the  canals  on  the  posterior  aspect  of  the  upper  jaw,  to  supply 
the  molar  and  bicuspid  teeth  and  the  antral  mucous  membrane 
and  to  communicate  with  the  anterior  dental  nerve.  The  bicuspid 
teeth  arc  sometimes  supplied  by  a  separate  branch,  the  middh 

'^''T.  \nterior  dental  branch  (5),  which  arises  fi-om  the  nerve  in  the 
infra-orbital  canal,  and  can  only  be  seen  by  laying  tlie  canal  open. 
It  descends  in  a  special  canal  in  the  wall  of  the  antrum  to  the 
incisor  and  canine  teeth,  and  has  a  communication  with  the  posterior 
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dental  nerve.  It  gives  ott  a  small  nusal  hraurh  to  the  mucous 
membrane  of  the  anterior  part  of  the  inferior  meatus  and  the 
adjacent  part  of  the  floor  of  the  nasal  fossa. 

The  branches  of  the  dental  nerves  can  only  be  traced  to  the  teeth 
by  ren:oving  the  outer  plate  of  the  alveolus,"  but  the  expenditui^e  of 

Pig.  237. 


Sultr'^  necessary  for  this  wiU  not  be  repaid  by  the 

The  ,fv^al  hran,h,s  of  the  superior  maxillary  nerve  have  been 
seen  m  the  dissection  of  the  face  (p.  443). 

The  Infra-orbital  Artery  accompanies  the  superior  maxillary 
nerve.  It  is  the  teiminal  branch  of  the  internal  maxillary  artery' 
and  gives  an  orhital  branch  to  anastomose  with  the  ophthalmic' 
and  an  antenor  dental  branch  which  accompanies  the  anterior 
dental  nerve  to  supply  the  teeth  and  antrum.  It  ends,  Uke  the 
nerve,  m  twigs  which  are  distributed  to  the  nose,  the  eyelid,  and 

Fig.  237.-Di8section  of  tlie  superior  maxillary  nerve  and  Meckel's  ganglion 
(from  Hn-schfeld  and  Leveille).  S'^^nfenon 

!■  Superior  maxillary  nerve  in  ■  ^  l 

2.  Posterior  dental  ne  •  eJ  r  f  .  i  f  1'"^^™!' 

3.  Lmer  wall  of  orb  1  T    °  ^  ''^"^  sympathetic. 

4.  Temporo-malar  out)  q  1'''''°".'^ 

0.  Anterior  denta  nerve.  h'  ll'T'  ""'''""''^ 

()  MofhaVu         1-  I''-  tacnil  nerve. 

7:  Vidia,f  S^'""-  internal  jugular  vein. 

a.  Sixth  nerve.  7 

0.  Carotid  branch  of  Vidian.  ^  J^^^ft  W'^' 
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tlie  upper  lip,  and  anastomoses  with  branches  of  the  ophthalmic, 
facial  and  temporal  arteries.  .    •  ,      •  i 

The  infra-orbital  vein  communicates  with  the  facial  vem,  and 
ends  in  the  internal  maxillary  vein. 


The  Cavity  of  the  Nose. 

rin  making  a  section  of  the  nasal  cavities,  it  wiU  be  found  to  be 
almost  impossible  to  preserve  the  septiun  and  tlie  turbinate  bones 
of  both  sides  uninjmU:  the  better  plan  therelore  is  to  preserve 
the  septum  carefuHy  at  the  expense  of  the  tm-bmate  bones  ot  one 
side  and  afterwards  to  remove  it  so  as  to  obtain  a  good  view  ot 
the  urbinate  bones  and  meatus  of  the  nose  on  the  opposite  side 
The  saw  being  placed  on  one  side  of  the  septum  and  paraUel  to  it, 
t  io  Z  carried  through  the  cribriform  plate  of  the  ethmoid  bone 
and  the  procefses  of  the  maxillary  and  palate  bones  and 

Esoft  palate  having  been  spUt  m  the  middle  hne  the  skuU  wrU 
bp  divided  into  two  portions,  one  of  which  can  be  used  toi  tne 
SamTimtion  of  the  nose,  and  the  other  for  the  dissection  of 
Meckel's  ganglion,  etc.] 

The  Nasal  Tossse  are  two  long  passages  separated  by  the  septum 
narium,  and  extending  from  the  nostrils  or  anterior  nares  m  front  to 
open  into  the  pharynx  by  the  posterior  nares  behmd  In  the  recent 
state  they  consist  of  a  framework  of  bone  and  cartilage  hned  with 
mucous  membrane.  .  , 

The  Septum  Narium  (Fig.  240,  i)  is  a  vertical  plate  which, 
upon  removal  of  the  mucous  membrane,  will  be  found  to  be  partly 
bony  and  partly  cartilaginous.  The  bones  entermg  mto  it.  for- 
mation are  the  crest  of  the  nasal  bone,  the  nasal  spme  o  the 
frontal  bone,  the  large  perpendicular  plate  of  the  ethmoid  bone, 
the  vomer,  a  part  of  the  rostrum  of  the  sphenoid  bone,  and  the 
crests  of  the  maxillary  and  palate  bones,  upon  which  the  vomer 
rests  below.  The  curtilage  of  the  septum  is  tiiangular  m  shape :  it 
fits  into  the  interval  between  the  vertical  plate  of  the  ethmoid  and 
the  vomer,  and  extends  forward  to  become  connected  with  the 
lateral  cartilages,  and  support  that  portion  of  the  nose  which  lies 
beyond  the  nasal  bones.  The  vomer  presents  an  obhque  groove  for 
the  naso-palatine  nerve,  which  will  be  afterwards  seen  upon  the 

opposite  side  of  the  bone. 

A  careful  examination  of  the  mucous  membrane  of  he  septiun 
,nay  detect  a  ndnute  apertm-e  j ust  abo^;e  the  position  ol  the  c.nal 
of  Stenson,  leading  into  a  blind  tube  which  represent,  the  of 
JaeoUon,  a  stiuctiue  present  in  its  fully  developed  condition  in 
many  mammals. 
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[The  septum  is  to  be  removed  piecemeal  with  the  boue-forceps  so 
cis  to  leave  the  mucous  membrane  on  the  opposite  side  untouched, 
ine  naso-palatme  nerve  and  artery  may  be  seen  passing-  from  behind 
lorwards  to  the  anterior  palatine  foramen,  and  some  branches  of  the 
olfactory  nerve  may  also  be  detected  at  the  upper  part  of  the  mem- 
brane, if  putrefaction  IS  not  too  far  advanced.  The  mucous  mem- 
brane IS  then  to  be  detached  below  and  tm-ned  up,  when  theTaral 
cavity  will  be  exposed.] 

Each  nasal  fossa  presents  for  notice  an  inner  or  septal  waU  an 
outer  wall  a  roof,  and  a  floor.  The  imier  wall  has  just  been  de- 
scribed. The  outer  wall  (Fig.  238)  is  of  very  complex  form,  and 
may  be  cUvided  mto  thi'ee  portions  :  (1)  The  region  of  the  turbinate 

Fig.  238. 


14  12 


.t^Llf.i,""'  I"^"^  "^■■'""I  »'««"■    (2)  The 


""tf!"""'!'"'  "^"'l  („,„clified  h-o,n  Merkel). 

8.  Tubiil  in-oniiuence 

9.  Vestibule. 

10.  t'oKsoUe  of  Roseiiniiillor. 


1.  Aiitial  openings  ni  middle  meatus, 
Middle  turbinate  bone  (cut). 
Orifice  of  iufuiidibuluin. 
•Sphenoidal  sinus. 
Atrium. 
Hplienoid  bone. 

Orifice  of  nasal  duct  beneath  cut 
inferior  turbinate  bone. 


12.  Ridge  corresponding  to  Salpingo- 

pliaryngeuH.  " 
14.  Eustacliian  tube. 
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body ;  opening  into  it  is  tlio  aperture  of  the  posterior  ethinoidul 
colls.  (Tlie  spheno-palatine  foramen  which  uiiens  into  the  meatus 
in  the  skeleton  is  here  covered  in  Ly  the  mucous  membrane.) 

(Fig.  239,  h.)  . 

The  Middle  Meatus,  of  considerable  length,  presents  antenorl\- 
and  close  to  the  attachment  of  the  tui'binate  bone,  the  opening  of 

the  uifundibiilum,  common 


Fig.  239, 


to  the  frontal  sinus  and 
anterior  ethmoidal  cells ;  and 
a  little  below  this  the  orifice 
of  the  anfeiTim.  A  second 
antral  apertiu-e,  corre.spond- 
ing  to  the  gap  in  the  skeleton 
behind  the  micifonn  process 
of  the  ethmoid,  is  sometimes 
present,  but  is  usually 
covered  in  by  mucous  mem- 
brane.   (Fig.  239,  !J.) 

The  Inferior  Mtutus,  the 
largest,  contains  a  single 
opening,  that  of  the  nasal 
duct,  about  half  an  inch 
behind  the  anterior  end  of  the  turbinate  bone ;  this  aperture  is 
very  small  and  may  be  either  cii-cular  or  slit-bke.    (Fig.  -39^  0 

The  reyiou  of  the  atriwn  is  qrrite  smooth,  and  hned  with  a 
mucous  membrane  bearing  ciliated  epithehum,  except  m  the 
vestibular  portion  near  the  nostx-il,  where  the  sm-face  has  the 
character  o    skin  and  is  beset  with  bristly  hairs.    Its  waU  is 


Fig.  239.-The  outer  wall  of  the  nasal  fossa  in  the  skeleton  (from  Wilson) 


1.  Frontal  bone. 

2.  Nasal  bone. 

3  Crista  galli  of  the  ethmoid. 

4.  Cribriform  plate  of  the  ethmoid. 

5'.  Part  of  the  sphenoidal  sinus. 

6.  Basilar  portion  of  the  sphenoid 

bone. 

7.  7.  Palatine  process  of  the  superior 

maxillary  bone. 

8.  Nasal  spine. 

9.  Palatine  process  of    the  palate 

bone. 

a.  Superior  turbinate  bone. 

h.  Superior  meatus.  . 

c.  A  probe  jnissed  into  the  posterior 

ethmoidal  cells. 

d.  Opening  of  the  sphenoidal  smus 

into  the  superior  mpatus. 


Spheno-palatine  foramen. 
Middle  tm'biuate  bone. 
n.  Middle  meatus. 
A  probe  passed  into  the  mfimdi- 
bulum  leading  from  the  frontal 
sinus  and  anterior  ethmoidal 
cells;  the  triangular  aperture 
immediately  above  the  latter  is 
the  opening  of  the  antrum. 
Inferior  turbinate  bone. 
k.  Inferior  meatus. 
/.  A  probe  passed  up  the  nasftl 
duct. 

I.  Internal  pterygoid  plate. 

(.  Its  hamular  process. 

;  External  pterygoid  plate. 

,.  Root  of  the  pterygoid  process, 

I  Posterior  paltvtine  forainnia. 
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partly  bony,  partly  cartilaginous.  The  2wst-meatal  region  is  also 
smooth  and  covered  with  ciliated  mucous  membrane.  Its  bony 
wall  is  formed  by  the  internal  pterygoid  plate. 

The  Roof  of  the  nasal  fossa  is  horizontal  in  the  middle,  where  it 
receives  the  branches  of  the  olfactory  nerves,  but  slopes  downwards 
and  forwards  in  front,  and  downwards  and  backwards  behind.  A 


Fig.  240. 


Httle  above  and  behind  the  superior  meatus  it  presents  a  depression 
called  the  spheno-ethmoidal  recess,  in  which  is  situated  the  orifice 
oi  the  sphenoidal  sinus. 

The  Flow  is  horizontal  fi'om  before  backwards,  and  concave  from 
side  to  side;  its  mucous  Hning  is  continuous  with  that  of  the 
pharyngeal  surface  of  the  soft  palate. 


Fig.  240.— Left  Olfactory  nerve,  with 

(from 

1.  Frontal  sinus. 

2.  Nasal  bone. 

3.  Crista  galli  of  etlunoid  bone. 

4.  Sphenoidal  sinus  of  left  side. 

5.  Sella  turcica. 

6.  Basilar  process  of  sphenoid  and 

occipital  bone. 

7.  Posterior  opening  of    the  right 

nostril. 

H.  Opening  of  the  Eustachian  tube 
in  the  upper  jmrt  of  tlie 
pliarynx. 

9.  Soft  palate  divided  through  its 
middle.  » 

H. 


its  distribution  on  the  septum  narium 
Wilson). 

10.  Cut  surface  of  the  hard  palate. 
a.  Olfactory  nerve. 
h.  Its  three  roots  of  origin. 

c.  The  olfactory  bulb. 

d.  Nasal  nerve  (ophthalmic  div.  of 

5th). 

c.  Naso-palatine  nerve  (from  the 
splieno-palatine  ganglion). 

J.  The  anterior  palatine  foramen. 

(I.  Branches  of  tlie  naso-palatine 
nerve. 

Anterior  and  posterior  palatine 
nerves. 
».  Septum  narium. 

KK 
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The  Mucous  Membrane  lining  the  nasal  fossae  is  termed  the 
pituitary  or  Schnerderian  membrane,  and  is  thickest  over  the  tiirbi- 
nate  bones,  particularly  the  lowest,  and  on  the  septum  ;  but  is  thin 
on  the  floor,  and  in  the  sinuses  connected  with  the  nose. 

Over  the  lower  and  hinder  part  of  the  middle  and  infeiior 
turbinate  bones  the  veins  of  the  mucous  membrane  are  much 
dilated,  and  very  thin-walled. 

The  upper  part  of  the  mucous  membrane  both  on  the  outer  and 
inner  walls  of  the  nasal  fossa  has  been  named  the  Olfactory  Region, 
fi'om  the  fact  that  the  branches  of  the  olfactory  or  first  nerve  are 
distributed  to  it.    It  comprises  the  sui-face  corresponding  to  the 
superior  turbinate  bone  and  the  upper  half  of  the  middle  turbinate 
bone,  and  the  opposed  portion  of  the  septum.    It  is  impossible  to 
distinguish  this  region  from  the  rest  by  the  naked  eye  except  imme- 
diately after  death,  but  the  mucous  membrane  is  of  a  yellow  colour- 
in  the  recent  state.    Its  epithehum  is  of  the  columnar  variety,  and 
has  peculiar  spindle-shaped  cells  connected  with  the  terminations  of 
the  olfactory  nerve.  The  remainder  of  the  nasal  lining  has  columnar 
ciliated  cells,  except  in  the  neighbourhood  of  the  nostiil,  where 
they  are  squamous  and  laminated  like  those  of  the  skin. 

The  Olfactory  Nerve  (Fig.  240,  a)  is  the  special  nerve  of  smeU, 
and  its  branches,  which  are  derived  from  the  olfactory  bulb,  reach 
the  nasal  cavity  by  piercing  the  cribriform  plate  of  the  ethmoid 
bone,  and  are  disti-ibuted  to  the  olfactory  region,  i.e.,  upon  the 
superior  and  the  upper  half  of  the  middle  tiu-binate  bones,  and  the 
upper  thii'd  of  the  septum. 

The  nerves  of  common  sensation  to  the  nose  are  derived  fi'om 
Meckel's  ganglion,  and  the  internal  nasal  branch  of  the  first  division 
of  the  fifth.    They  will  be  afterwards  dissected. 

rWith  a  strong  pair  of  scissors  the  tiu-bmate  bones  may  be  readily 
cut,  so  as  to  expose  the  several  openings  into  the  thi-ee  meatnis. 
The  student  should  observe  the  small  size  of  the  openmgs  oi  the 
antrum,  the  infundibulum,  and  the  ductus  ad  nasum.] 

The  Nasal  Duct  communicates  between  the  lachi-j-mal  sac  and 
the  inferior  meatus  of  the  nose,  and  is  directed  downwai-ds  and 
sHghtly  backwards,  and  may  incline  slightly  either  mwai-ds  or 
outwards  according  to  the  lesser  or  greater  breadth  of  the  nasal 
nassa-e  It  grooves  the  superior  maxillary,  lachrymal,  and  inferior 
tiubinate  bones,  and  consists  of  a  fibrous  tube,  lined  with  mucous 
membrane  having  a  ciliated  epithelium.    Its  nasal  opening  is  seen 

'""TYitnuml  branch  of  the  fifth  nerve  (ophthalmic  division)  (Fig. 
240,  d)  may  be  foimd  in  a  groove  on  the  imder  siu-face  ot  tlie 
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nasal  bone  in  its  passage  from  the  orbit  to  the  face ;  in  its  course, 
it  gives  a  branch  to  the  septiun,  before  emerging  between  the  nasal 
bone  and  the  superior  lateral  cartilage,  and  is  accompanied  by  the 
anterior  ethmoidal  artery. 


Dissection  or  Meckel's  Ganglion,  etc. 

Before  beginning  this  dissection,  the  student  should  ascertain 
the  position  of  the  spheno-palatine  foramen  (Pig.  239,  e),  opposite 
to  which  the  spheno-palatine  ganglion  is  placed,  and  through 
which  the  spheno-palatine  vessels  and  naso-palatine  nerve  enter  the 
nose.  It  wiU  be  found  in  the  post-meatal  region,  immediately 
behind  and  a  little  above  the  posterior  end  of  the  middle  turbinate 
bone.    It  is  closed  by  mucous  membrane  in  the  recent  state. 

[The  mucous  membrane  Uning  the  vertical  plate  of  the  palate 
bone  is  to  be  removed,  without  injuring  the  underlying  vessels  and 
nerves  passmg  through  the  spheno-palatine  foramen.  It  must  also 
be  taken  away  from  the  back  of  the  floor  of  the  nasal  fossa,  and 
h-om  the  roof  of  the  mouth  behind  the  level  of  the  posterior  dental 
toramen,  m  domg  which  the  terminal  branches  of  the  descendino- 
palatine  nerve  wiU  be  exposed,  and  may  be  traced  forward  to  thS 
hard  palate  and  backwards  to  the  soft  palate.  The  hard  palate  is 
next  to  be  chipped  away  behind  the  level  of  the  posterior  palatine 
toiamen;  the  descending  palatme  nerves  and  vessels  may  then  be 
easily  exposed  by  cutting  away  with  the  chisel  the  thin  plate  of  bone 
covei-mg  them,  m  a  hue  between  the  spheno-palatine  foramen  and 
the  posterior  palatine  foramen.  By  foUowing  up  the  descendino: 
palatme  nerve,  Meckel's  ganglion  wiU  be  fouml  Vposite  if 

the  f^T'^-  ^^^y  P^rts  of  the  body  of 

the  sphenoid  and  other  bones  sui-rouncHng  the  space  in  which  the 
ganghon  lies,  two  branches  may  be  traced'up  from  the  gaTiglion  to 
the  superior  maxillary  nerve,  and  the  Vidian  nerve  may  perhaS 
be  followed  backwards  through  the  VicUan  canal.]  ^  Pei^aps 

The  Spheno-palatine  or  Meckel's  Ganglion  (Pig  -m  ^) 
a  minute  pinkish  body  situated  in  the  spheno-maxillary 'fossa 
opposite  the  spheno-palatine  foramen.  Its  vrotor  and  s^p^at/^Hic 
oots  are  denved  fi^om  the  Vidian  nerve,  formed  by  the  j'lmction  of 
the  great  superficial  petrosal  branch  of  the  facial  with  the  ereat 
deep  petrosal  of  the  carotid  plexus ;  its  sensor,/  root  is  formed  by 
the  spheno-palatme  nerves  wliich  pass  downwards  from  the  superior 
maxillary  nerve,  and  some  of  which  run  behind  the  ganglion  to 
form  the  palatine  nerves.  fe<^"guon  to 

The  Branches  (Pig.  241)  of  the  ganglion  are  ascending,  de- 
scending, internal,  and  posterior. 

1.  The  ascnuliu!j  branches  arc  two  or  three  of  very  small  size, 
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wHch  pass  to  the  penosteum  of  tlie  orbit  through  the  spheno- 
maxillary fissure,  some  piercing  the  inner  wall  of  the  orbit  to  reach 
the  posterior  ethmoidal  and  sphenoidal  cells. 

2.  The  diismidimj  brunches,  three  in  number,  go  to  the  palate, 
and  are  accompanied  by  branches  of  the  internal  maxillary  vessels. 


They  are  probably  in  dii-ect  continuation  with  the  so-caUed  gangU- 
onic  branches  of  the  superior  maxiUary  nerve 

The  a>Uerior  or  great  palatine  nerve  (14)  descends  througk  the 
posterior  palatine  canal  to  the  hard  palate,  where  ^ or^s  a  ^m^^^ 
tion  with  the  naso-palatine  nerve  passing  through  tbe  antenor 
palatine  canal  (Eig.  240,  and  supplies  the  mucous  membrane 
Whilst  in  the  canal,  the  nerve  gives  off  in feru,r  nasal  hranches  to  the 
mxlus  membrane  over  the  inferior  tm-binate  body  and  the  middle 
and  inferior  meatus.  

li^^^^ill^d^e^^Tgiu^^  HirBchfeld  and 

Leveille). 

,  ,.  ■.■  ^Moz-lron       10  Inferior  turbinate  bone. 

L  Splieno-palatnie  ganglion  (Meckel).      iU  ^j^^^^^  ^„     ,  ^^rve. 

2.  Superior  turbinate  bone.  i„ferio  "nasal  branches. 

3.  Vidian  nerve.  Pterygoideus  externus. 

4.  Nasal  branches  „,.„,  vmin  14  Anterior  or  great  palatine  nerve. 
,r,.  Carotid  artery  m  enipo.  al  bono.  1^^.  ^^^^^^^ 

(i.  Middle  turbinate  ^one  extenial  palatnie  nerve. 

7.  (ireater  superficial  petiosal  neue  posterior  palatine  nerve. 

joining  the  facial.  •  paUti  (cut). 

8.  Naso-palatine  nerve  (cut).  •        .     jaeus  mtemus. 

9.  Carotid  branch  of  Vidian.  ^i-  -f^fi-iB 
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The  middle  or  external  paluUne  nerve  (i6)  is  very  small,  and 
descends  to  the  soft  palate  and  tonsil. 

The  posterior  or  small  palatine  nerve  (17),  really  a  branch  of  the 
facial  nerve  passing  thi-ough  the  ganglion,  descends  through  a 
small  canal  behind  the  great  nerve,  and  is  distributed  to  the  soft 
palate  and  uvula. 

3.  The  internal  branches  pass  thi-ough  the  spheno-palatine  fora- 
men to  the  nose,  and  are  the  suiJBrior  nasal  and  the  naso-palatine 
nerves. 

The  superior  nasal  branches  (4)  supply  the  mucous  membrane  of 
the  ui)per  and  middle  turbinate  bodies  and  of  the  superior  meatus. 

The  nasu-palatrne  nerve  (8)  passes  throiigh  the  spheno-palatine 
foramen  and  crosses  the  roof  of  the  nasal  fossa  to  the  septum,  along 
which  it  passes  thi-ough  a  groove  in  the  vomer  to  the  anterior 
palatine  canal.  In  the  canal  the  left  nerve  lies  in  front  of  the  naso- 
palatine arteries,  and  the  right  behind  them,  and  both  descend 
thi-ough  the  foramina  of  Scai-pa  to  the  front  of  the  hard  palate  to 
unite  with  the  great  palatine  nerve  (Fig.  240,  e). 

4.  The  piosterior  branches  are  the  Vidian  and  the  pterygo-palatine 
nerves. 

The  Vidian  nerve  (3)  runs  through  the  Vidian  canal  in  the 
pterygoid  process,  and  divides  into  the  great  superficial  petrosal 
and  the  great  deep  petrosal  branches. 

The  (p-eat  superficial  petrosal  branch  (7)  pierces  the  cartilage 
which  fills  up  the  foramen  lacerum  medium  basis  cranii,  and  runs 
.  m  a  groove  on  the  surface  of  the  petrous  portion  of  the  temporal 
bone  to  the  hiatus  FaUopii,  thi-ough  which  it  passes  to  join  the 
facial  nerve.  It  commimicates  also  with  the  glosso-pharyngeal 
thi-ough  Jacobson's  nerve. 

The  ,jreat  deep  petrosal  branch  (9)  joins  the  carotid  plexus  upon 
the  internal  carotid  artery. 

The  ptenj.jo- palatine  or  pharyngeal  nerve  (11)  is  verv  small.  It 
pass^es  through  the  pterygo-palatine  canal  to  the  mucous  membrane 
ot  the  upper  part  of  the  pharynx,  and  sends  filaments  through  the 
cartilage  filling  the  foramen  lacerum  medium. 

The  Internal  Maxillary  Artery  gives  off  five  branches  in 
the  spheno-maxillary  fossa:  descending  palatine.  Vidian,  ptery-o- 
palatine,  spheno-palatine,  and  infra-orbital,  the  last  of  which  has 
been  already  examined.  All  of  these  are  accompanied  by  branches 
ot  iUeckel  s  ganghon. 

^reat  mhir'"'"''       '^"^''^r^::'^  """''^  accompanies  the 

»reat  palatine  nerve  through  the  posterior  palatine  canal  It  ^ives 
blanches  which  descend  through  the  smaUer  palatine  canals  to  Z 
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soft  palate  and  uviila,  and  then  rnns  forward  on  the  hard  palate, 
supplj^ng  it,  and  anastomosing  with  the  naso-palatine  artery  in 
the  anterior  palatine  canal. 

2.  The  Vidian  artery  accompanies  the  nerve  through  the 
Vidian  canal,  and  supplies  the  upper  part  of  the  pharynx  and 
the  Eustachian  tube. 

3.  The  pteryiio-palatine  artery  is  very  small,  and  runs  backwards 
through  the  pterygo-palatiue  can^l  to  supply  the  upper  part  of  the 
pharynx,  the  Eustachian  tube,  and  the  sphenoidal  sinus. 

4.  The  siiperivr  nasal  or  apheno-palatine  artery  enters  the  nose  by 
the  spheno-palatine  foramen.  It  gives  a  naso-palatine  branch,  and 
smaller  branches  to  the  mucous  membrane  of  the  upper  part  of  the 
cavity,  which  anastomose  with  the  anterior  and  posterior  ethmoidal 
branches  of  the  ophthalmic  artery.  The  naso-pxilutine  branch  runs 
down  the  septum  of  the  nose  with  the  naso-]ialatine  nei-ve ;  it 
supplies  the  septum,  and  anastomoses  with  the  artery  of  the 
septum  fi-om  the  facial  trunk,  and  with  the  descending  palatine 
artery  after  passing  through  the  foramen  of  Stenson  in  the  anterior 
palatine  canal. 

The  veins  correspond,  and  open  into  the  internal  maxillary  vem 
and  pterygoid  plexus. 


The  Otic  Ganglion. 


rn  the  part  is  not  too  much  decomposed,  the  otic  ganglion  may 
be  exposed,  fi-om  within,  on  the  side  upon  which  the  mternal  ptery- 
goid muscle  has  not  been  cut  away.  The  levator  palati  muscle  and 
the  Eustachian  tube  are  to  be  carefully  removed,  when  upon  the 
inner  surface  of  the  pterygoid  muscle  wi  l^e  foimd  the  neije  to 
that  muscle,  and  this  if  ti-aced  upwards  will  lead  to  the  gaughon.J 

It  has  been  described  on  p.  467. 


The  Ear. 

The  Meatus  Auditorius  Externus  may  be  examined  on  the 
sections  made  to  separate  the  anterior  part  of  thc  skull.  with  the 
pharynx,  from  the  posterior  segment  (p.  475).  It  is  a  canal  about 
n  inch  knd  a  quarter  in  length,  directed  inwards  along  the  trans- 
verse axis  of  the  cranium,  narrowest  in  the  niuMlo, 
curved  in  its  course  with  the  convexity  upwards.  It  is  .lo.ert 
ilioal  y  by  the  luembrana  tympani  and  meu.brane  o  Shi-apnel  . 
and  owSg  to  the  inclination  of  the  axis  of  the  membrane  dow  - 
wls  and^orwards,  the  lower  wall  is  longer  than  the  upper,  and 
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the  anterior  than  the  posterior,  a  point  to  be  recollected  in  extract- 
ing impacted  foreign  bodies.  The  framework  of  the  outer  two-fifths 
is  composed  of  the  cartilage  of  the  pinna ;  that  of  the  inner  thi-ee- 
tifths  of  bone  (petrosa).  It  is  lined  with  skin,  which  is  intimately 
adherent  to  the  periosteum  in  the  bony  part  of  the  canal,  and  presents 
hairs  and  ceruminous  glands  in  the  cartilaginous  segment.  A 
layer  of  cuticle  is  reflected  on  to  the  fibrous  membrana  tympani. 
The  meatus  receives  arteries  from  the  posterior  auricular  branch  of 
the  external  carotid,  the  auricular  branch  of  the  internal  maxillary, 
and  the  anterior  auricular  branch  of  the  temporal.  Its  nerves  are 
derived  from  the  great  auricular,  the  auriculo-temporal,  and  the 
am-icular  branch  of  the  vagus.  The  deep  portion  of  the  passage  is 
related  above  to  the  middle  fossa  of  the  cranium,  ia  front  and  below 
to  the  glenoid  fossa  and  vaginal  process,  and  behind  to  the  mastoid 
process. 


The  Tympanum. 

[If  the  tympanum  has  not  been  damaged  in  the  previous  dis- 
sections, an  attempt  may  be  made  to  trace  the  facial  nerve  through 
the  temporal  bone  m  the  following  manner.  The  base  of  the  skuU 
being  tm-ned  upward,  the  saw  is  to  be  carried  thi'ough  a  Une  di-awn 
trom  the  stylo-mastoid  foramen  to  the  foramen  ovale;  or  a  more 
ci)mplete  view  may  be  obtained  by  making  a  vertical  saw-cut  in 
the  skull,  in  a  line  fi-om  the  interval  between  the  external  auditory 
meatus  and  the  anterior  border  of  the  mastoid  process  towards  the 
mternal  auchtory  meatus,  until  the  posterior  part  of  the  aqueduct  of 
J^  ailopius  and  the  stylo-mastoid  foramen  are  opened.  The  rest  of 
the  bone  suiToimdmg  the  aqueduct  is  then  to  be  clipped  away  with 
bone-forceps.  By  either  of  these  cuts  the  tympanum  will  be  divided, 
and  It  will  be  possible  to  examine  its  waUs  and  ossicula,  together 
with  the  seventh  nerve  and  the  chorda  tympani.] 

The  Tympanum  or  Middle  Ear  is  an  air-containing  chamber 
situated  above  the  jugular  fossa,  and  intervening  between  the 
external  auditory  meatus  and  the  labja-inth.  It  is  lined  with 
mucous  membrane  continuous  with  tjiat  of  the  pharynx,  and 
communicates  in  front  with  the  Eustachian  tube  (by  wliich'aii-  is 
admitted  from  the  nasal  portion  of  the  pharynx),  and  behind  with  the 
mastoid  cells  through  the  mastoid  antrum.  Its  transverse  diameter 
is  very  narrow,  from  1  to  3  lines,  but  its  greatest  antero-posterior 
and  vertical  diameters  exceed  half  an  inch  (average  7^,  lines) 

mooter  wall  consists  partly  of  bone,  partly  of  membrane."  The 
i.iembrana  tympani,  a  fibrous  structure,  is  fixed  into  a  narrow 
gi-oove  in  an  incomplete  bony  ring,  the  a>undns  f„nrirus,  and  is 
connected  to  the  roof  of  the  tympanum  at  the  point  of  dekciency 
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{notch  of  Ri  villi)  in  the  anniilus  by  the  membrane  of  Slirajmell,  or 
membrana  ilaccida.  The  outer  wall  close  to  the  annulus  presents 
three  apertures,  (1)  the  Glaseriaii  fissure  above,  which  transmits 
the  laxator  tympani  muscle  and  the  anterior  tympanic  ai-tery,  and 
lodges  the  processus  gracilis  of  the  malleus ;  (2)  the  iter  chordw 
posterius,  close  to  the  posterior  part  of  the  tympanic  ring,  for  the 
entrance  of  the  chorda  tympani  from  the  aqueductus  Falloiiii; 


Fig.  242. 


Fig.  243. 


(3)  the  iter  chordce  anterius  or  canal  of  Hiujiiier,  an  apertm-e  in 
front  of  the  Glaserian  fissui-e  for  the  exit  of  the  chorda  tympani. 

The  membrana  tympani  is  almost  perfectly  circular,  about  |ths 
of  an  inch  in  diameter,  and  looks  outwards,  downwards,  and  for- 
wards, forming  an  acute  angle  with  the  inferior  and  anterior  walls. 


Fig.  242.— Outer  wall  of  tlie  tympanum  (after  Poirier). 


1.  Attic  of  tympanum. 

2.  Ligaments  of  malleus. 

3.  Head  of  malleus. 

4.  Tendon  of  tensor  tympani. 

5.  Chorda  tympani. 


6.  Membrana  tympam. 

7.  Handle  of  malleus. 

9.  Facial  nerve  in  aqueductus  Ful- 
lopii. 


Fig.  243.— The  ossicula  auditus  (from  Wilson). 
^  Incus.  C.  Incus,  malleus,  and  stapes  arti- 

3.  Processus  longus.  culated. 
B.  Malleus.  D.  Stapes 

1.  Processus  gracilis.  E.  Base  of  stapes. 

2.  Processus  brcvis. 
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The  handle  of  the  malleus  runs  vertically  downwards  on  the  inner 
side  of  the  fibrous  laj^er  between  this  and  the  tympanic  mucous 
layer,  and  is  attached  by  its  extremity  to  the  umbo  or  centre  of  the 
membrane,  while  the  lesser  process  of  the  malleus  forms  a  projec- 
tion at  the  upper  end  of  the  membrane.  The  external  face  of  the 
membrane  is  always  concave,  and  when  examined  by  reflected  light 
shows  two  bright  points,  one  above,  cii-cular,  con-esponding  to 
the  point  of  the  processus  brevis,  the  other  triangular,  extending 
downwards  and  forwards  with  its  apex  at  the  umbo. 

The  membrane  consists  of  an  outer  cuticular  layer  continuous 
with  the  cutaneous  lining  of  the  external  auditory  meatus ;  a 
middle  fibrous  layer,  the  memhruna  propria,  composed  of  radiating 
and  circular  fibres ;  and  an  inner  mucous  layer,  continuous  with 
•  the  mucous  membrane  of  the  tympanum  and  Hned  with  squamous 
non-ciliated  epithelium.  It  is  reflected  over  the  handle  and  lesser 
process  of  the  malleus  and  over  the  chorda  tjTiipani.  The  mem- 
brane of  Shrapnell  consists  of  the  cuticular  and  mucous  layers  only. 

The  inner  wall  {Fig.  244)  corresponds  to  the  labyrinth  and  a 
small  portion  of  the  carotid  canal.  It  presents  many  points  for 
notice: —  j 

1.  The  promontonj  (ii),  an  eminence  formed  by  the  first  turn 
of  the  cochlea  and  grooved  by  the  branches  of  Jacobson's  nerve ; 
its  summit  approaches  within  a  line  or  two  of  the  tympanic 
membrane. 

2.  The  fenestra  ovalis  (6),  an  oval  aperture  with  a  long  horizontal 
axis  placed  immediately  above  the  promontory.  It  is  occupied  by 
the  base  of  the  stapes  and  opens  into  the  vestibule. 

3.  The  fenestra  rotunda  (ig),  a  somewhat  triangular  aperture 
looking  backwards  and  outwards  and  lying  at  the  back  of  the  pro- 
montory. It  is  closed  by  a  membrane  {memhrana  secundaria)  and 
communicates  with  the  scala  tympani  of  the  cochlea. 

4  The  posterior  pi/ramid  (8),  situated  behind  the  fenestra  ovalis, 
and  united  to  the  promontory  by  a  narrow  bridge  of  bone.  It  is 
hollow,  perforated  at  its  extremity,  and  transmits  the  stapedius 
muscle. 

5.  The  anterior  pyramid  (3),  projecting  from  the  junction  of  the 
anterior  and  inner  walls  in  front  of  the  fenestra  ovalis  and  above 
the  Eustachian  tube.    It  transmits  the  tensor  tympani  muscle. 

6.  A  rid(je  corresponding  to  the  aquedudus  Fullopii  (i).  This 
rmis  upwards  behind  the  promontory,  and  then  curves  forwards 
immediately  above  the  foramen  ovale,  where  it  is  less  distinct  and 
may  not  be  distinguishable. 

7.  A  rid,,e.  corresponding  to  the   external  semicircular  canal. 
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Homontal,  placed  above  the  foramen  ovale  and  horizontal  portion 
of  the  aqueductus  Fallopii. 

The  aiiierior  loull  presents  the  opening  of  the  Eustachian  tube, 
which  is  separated  from  the  canal  for  the  tensor  tympuni  by  a 
septiim  of  bone,  the  processus  cochltarifurmis. 

The  posterior  wall  contains  the  opening  of  the  mastoid  antrum, 


Fig.  244. 


Fie  244.— Inner  wall  of  the  tympanum  (after  Poirier). 


1. 


Ridge    corresponding   to  aque- 

ductus  Fallopii. 
Mastoid  cells. 
Anterior  pyramid. 
Mastoid  antrum. 

Groove  for  small  superficial  petro- 
sal nei-ve. 
0.  Fenestra  ovalis. 
7.  Canal  for  tensor  tynipani. 
H.  Posterior  pyramid. 
!).  Groove  for  twig  to  Eustachian 
tube. 

10.  Ditto  to  fenestra  ovalis. 


2. 
8. 
4. 


11.  Promontory. 

12.  Sub-pyramidal  fossettc. 

13.  Eustachian  tube. 

14.  Facial  nerve  in  aqueductus  Fal- 

lopii. 

15.  Groove  for  Jacobson's  nen^e. 

16.  Jugular  fossa.  , 

17.  Aperture  of  entry  of  Jacobsons 

nerve  in  floor. 

18.  Groove  for  twig  to  fenestra  ro- 

tunda. 

19.  Fenestra  rotunda. 
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which  leads  to  the  mastoid  cells.  Against  it  rests  the  short  process 
of  the  incus. 

The  fluiir,  narrow  and  irregidar,  lies  above  the  jugular  fossa  aud 
is  pierced  by  Jacobson's  nerve. 

The  roof  is  a  thin  portion  of  bone,  separating  the  tympanum  from 
the  middle  fossa  of  the  cranium.  The  upper  portion  of  the  tympanic 
cavity  between  the  ossicles  and  the  roof  is  called  the  attic.  It  is 
subdivided  into  two  parts,  anterior  and  posterior,  by  the  suspensory 
ligament  of  the  malleus. 

The  Aqueduct  of  Fallopius  (i),  or  canal  for  the  facial  nerve,  forms 
a  slight  projection  cm-ving  behind  the  pyramid,  and  is  continued 
above  the  fenestra  ovalis,  between  it  and  the  eminence  of  the 
external  semiciixular  canal.  It  extends  from  the  bottom  of  the 
meatus  auditorius  internus  to  the  stylo-mastoid  foramen,  its  coui'se 
being  at  first  outwards  to  the  inner  wall  of  the  tympanum,  aud 
then  backwards  along  the  upper  part  of  the  wall,  lastly  downwards 
to  the  stylo-mastoid  foramen.  Ljdng  in  a  bend  at  the  upper  part 
of  the  canal  is  the  iutiimrsmdut  (janyliformis,  an  enlargement  of 
the  facial  nerve  at  the  point  where  it  is  joined  by  the  petrosal 
nerves  thi'ough  the  hiatus  FaUopii.  The  facial  nerve  as  it  descends 
behmd  the  tympanum  gives  off  the  chorda  tympani  and  a  minute 
branch  to  the  stapedius  muscle  (Fig.  237,  14). 

The  Chor<Ja  Tympani  (Fig.  228,  9)  enters  the  tympanum  just 
below  the  pyramid,  and  passes  forward  across  the  membrana 
tympani,  between  the  handle  of  the  malleus  and  the  long  process 
of  the  Ulcus,  to  the  canal  of  Huguier,  by  which  it  leaves  the 
temporal  bone  to  join  the  lingual  nerve  (p.  456).  It  is  invested 
by  a  reflection  of  the  mucous  membrane  of  the  tympanum,  which 
projects  into  the  tJ^npauic  cavity. 

The  Ossicula  Auditus  (Fig.  243)  are  the  malleus,  incus,  and 
stapes. 

The  Maileus  (hammer)  (b)  consists  of  a  head,  neck,  handle 
nianubnum),  and  two  processes  (processus  gracibs  and  processus 
brevis).  The  head  looks  upwards  and  articulates  by  its  internal 
and  posterior  aspect  with  the  body  of  the  incus;  the  mmmhriuia  is 
inserted  between  the  mucous  and  fibrous  layers  of  the  membrana 
tympani,  and  is  directed  downwards  and  slightly  forwards,  its 
extremity  reaching  to  the.  umbo;  the  proceams  gracilis  passes 
forwards  and  somewhat  downwards,  and  is  inserted  into  the  Glase- 
nan  fissure ;  the  processus  brrris  gives  attachment  to  the  tensor 
tympani  muscle,  and  rests  against  the  upper  part  of  the  membrana 
tympani. 

The  Incus  (anvil)  (a)  consists  of  a  body  aud  two  processes.  The 
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hody  articulates  -with  the  head  of  the  malleus  ;  the  short  process  is 
attached  to  the  margin  of  the  orifice  of  the  mastoid  antrum ;  the 
loiuj  process  is  nearly  parallel  to  the  handle  of  the  malleus,  and  has 
at  its  extremity  a  small  nodule  of  bone,  the  os  orhicidare,  separate 
in  the  foetus,  which  articulates  with  the  stapes. 

The  Stapes  (stii-rup)  (d)  has  a  small  head  and  neck,  connected  to 
a  relatively  long  oval  base  by  two  crura.  It  is  articulated  by  its 
head  with  the  long  vertical  process  of  the  incus,  and  being  at  right 
angles  to  this  is  almost  horizontal  in  position.  The  hase  is  attached 
to  the  fenestra  ovalis,  but  not  quite  closely,  both  the  base  of  the 
stapes  and  the  margin  of  the  fenestra  ovalis  being  coated  with 
hyaline  cartilage,  and  the  two  suiiaces  imited  by  elastic  fibres. 
The  neck  gives  attachment  to  the  small  stapedius  muscle. 

The  articulation  of  the  ossicula  to  one  another  takes  place  by 
means  of  small  capsular  joints  with  synovial  membranes.  Theu- 
attachment  to  the  waUs  of  the  tjonpanimi  is  strengthened  by 
minute  ligaments,  three  of  which  are  fixed  to  the  maUeus  and  one 
to  the  incus. 

The  Muscles  of  the  Tympanum  are  two  in  number,  viz.,  the 
tensor  tympani  and  stapedius ;  and  some  anatomists  add  a  laxator 
tympani,  and  laxator  tympani  minor. 

The  Tensor  Tympani  (Fig.  228,  2)  arises  from  the  cartilagmous 
Eustachian  tube  and  the  adjoining  sm-face  of  the  sphenoid,  and 
runs  backwards  in  a  distinct  canal  above  the  processus  coch- 
leariformis,  round  the  margin  of  which  it  bends  as  over  a  puUey, 
to  be  inserted  into  the  root  of  the  handle  and  the  processus  brevis 
of  the  malleus.    It  is  supplied  by  a  branch  from  the  otic  gangUon. 

The  Stapedius  arises  from  the  interior  of  the  pyramid,  and 
emerges  from  its  apex  to  be  inserted  into  the  neck  of  the  stapes. 
It  is  supplied  by  a  branch  of  the  facial  nerve. 

The  Laxator  tympani  is  inconstant.  It  consists  of  a  few  fibres 
arising  from  the  spine  of  the  sphenoid,  and  passing  through  the 
Glaserian  fissure  to  be  inserted  into  the  neck  of  the  malleus. 

As  the  malleus  and  incus  swing  together  round  an  antei-o- 
posterior  axis,  any  movement  inwards  of  the  membrana  tympani 
must  produce  a  similar  though  slighter  movement  inwards  of  the 
base  of  the  stapes,  and,  the  cavity  of  the  inner  ear  bemg  fiUed  with 
fluid,  a  corresponding  bulging  of  the  .secondary  membrane  of  the 
tympanum  closing  the  fenestra  rotunda  must  result. 

The  Inner  ear  or  labyrinth  (Fig.  245)  consists  of  three 
portions,  the  vestibule,  three  semicircular  canals,  and  the  cochlea. 
The  bony  Vestihuh  (3)  is  a  little  chamber  receiving  the  opening* 
of  the  semicircular  canals  and  of  the  scala  vestibuU  of  the  cochlea, 
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and  is  connected  with  tlie  tjnnpanum  by  means  of  the  fenestra 
ovalis.  It  contains  a  memhraiioiis  restihule  divided  into  two  sacs, 
the  ntricle  and  saccule,  upon  which  are  distributed  branches  of 
the  auditory  nerves;  the  utride  receives  the  vwmhravous  sitini- 
circular  canals,  the  mcode  communicates  with  the  scala  media  of 
the  cochlea  by  a  short  tube,  the  mnalis  reuniens,  and  the  two  sacs 
are  brought  into  connection  by  two  little  tubes,  which  unite  and 


Fig.  245. 
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are  prolonged  outwards  in  the  aqueductus  vestibrUi  as  the  saccns 
en  dolymph  ati'c  us . 

The  Oochlm  (Fig.  247)  is  a  tube  coiled  into  a  helicoid  spiral 
with  two  and  a  half  tui-ns,  around  an  axis  or  mndinlns,  the  base  of 
which  forms  part  of  the  bottom  of  the  internal  auditory  meatus 
and  admits  the  cochlear  filaments  of  the  auditory  nerve  The 
apex  points  forwards  and  inwards.    Its  tube  is  divided  into  three 


Fig.  245.— Scheme  of  auditory  apparatus  (after  Poirier) 

i-  le«). 

A  incus  (line  passes  through  attic).  10.  Cochlea. 

4  mn>r^''  .  11-  Aqueductus  cochlea. 

4.  Utricle.  12.  Eustachian  tube. 

6.  buperior  semicircular  canal.  13.  Scala  tympani 

7  14.  Fenestra  lUiuida. 

7.  Auditory  nerve.  15.  stapes. 

9  M«^r  '="''°'y'?Pli'^ticus.  16.  Membraim  tympani 

9.  Membrana  cochlea  (canalis  coch-  17.  External  auditory  meatus 
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scalee  by  bony  and  membranoiis  septa  (tbe  lamina  spiralis  ossea 
et  memhrunacea  and  the  inemhraiir  of  Rnssner) ;  tbe  scala  vesiibiili 
opens  into  the  bony  vestibule ;  the  smla  tympani  is  separated  from 


Fig.  246. 


the  tympanum  bj^  the  membrana  secundaria,  and  communicates  at 
its  distal  extremity  with  the  scala  vestibuli;  and  the  srala  media, 
which  belongs  to  the  membranous  labyi'inth,  communicates  with 
the  saccule.    The  cochlear  nerves  are  distributed  upon  complex 


Fig.  247. 


Fig.  246.— Section  of  coil  of  cochlea  (from  Wilson). 


SV.  Scala  vestibuli. 

i?.  Membrane  of  Eeissner. 
CO.  Canalis  cochlene. 

Us.  Limbus  laminie  spii'alis. 

/.  Membrana  tectoria. 
hp.  Ligamentum  spirale. 


Co.  Organ  of  Corti. 

b.  Membrana  basilaris. 
ho.  Lamina  spiralis  ossea. 
gs.  Coclilear  nerve  with  ganglion. 
ST.  Scala  tympani. 


F\<r.  247.— Vertical  section  of  the  coclilea  of  a  calf  (from  Wilson). 
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tei-minal  structures  {nrfjan  of  Oorti)  m  connexion  with  the  scala 
media  (Pig.  24(5). 

The  Semicircular  Canals  are  called  external,  superior,  and  posterior. 
Each  presents  an  ampvUn  at  one  extremity,  and  the  non-aminiUated 
extremities  of  the  posterior  and  superior  canals  join  together,  so 
that  there  are  onh^  five  vestibular  openings  for  three  canals.  Within 
the  bony  tubes  are  the  memhranous  semicircular  canals,  which  open 
into  the  uti-icle,  and  branches  of  the  auditory  nerve  are  distributed 
upon  their  ampullse.  The  membranous  labyrinth  contains  a  fluid 
called  endolymph,  and  is  separated  from  the  bony  labyrinth  by  a 
distinct  space  occupied  by  a  fluid  called  perili/mpji. 


The  STTPERFICI.4.L  Anatomy  of  the  ToNoirE. 

[The  tongue  and  larynx,  which  were  laid  aside,  are  to  be 
examined,  without  separating  them  from  one  another  The 
branches  of  nerves  and  the  several  muscles,  which  were  necessarily 
divided  m  removing  the  tongue,  are  to  be  identified  before  the 
examination  of  the  organ  itself  is  proceeded  with.] 

The  Tongue  (Eig.  248)  is  connected  with  the  os  hyoides,  styloid 
process,  lower  jaw,  soft  palate,  and  pharynx  by  its  extriusic 
muscles  (p.  462) ;  and  with  the  epiglottis  and  floor  of  the  mouth  by 
reflections  of  mucous  membrane.  It  is  supported  below  by  the 
mylo-hyoids  and  anterior  bellies  of  the  digastrici,  and  is  closely 
related  to  the  subUngual,  submaxillary  and  apical  salivary  glands 

Its  dorsal  surface  is  covered  by  papilte  on  its  anterior  two-thii-ds' 
and  presents  the  prominences  and  orifices  of  numerous  mucous 
glands  and  folhcles  behind.  The  under  surface  is  smooth,  and 
presents  at  its  point  of  junction  with  the  floor  of  the  mouth  a 
shaiply  defined  central  fold  of  mucous  membrane,  the  frtenum  and 
a  number  of  apertures  connected  with  saUvary  glands 

The  Papillae  (Fig.  248)  of  the  tongue "  are  of  three  kinds 
Circum vallate,  Eungif oi-m,  and  Filiform  or  Conical 

niepap,lhe  Hrmmvullafai  (5)  are  fi-om  eight  to  fifteen  in  number 
and  are  arranged  in  two  oblique  rows,  which  meet  in  tlie  middle 
hue  postenorly  at  a  deep  follicle,  the  foramc.  rcvrum,  represent- 
mg  the  upper  extremity  of  the  thyro-lingual  duct  (pa-e  V^H] 
Each  papilla  consists  of  a  central  eminence,  surrounded  b v  a  fjssa 
and  a  circular  outer  wall,  and  is  covered  on  its  free  surface  with 
Hecondary  papilla.  The  circimivallate  papilla,,  as  we  l  V  t  i 
surface  belnnd  them  are  supplied  by  the  glosso-phary,::  1  to^ 

The  papi  la^fanfpformesavo  scattered  over  the  tongue  but  "  , 
t:cularly  at  the  tip  and  sides.   They  are  globiUar  in  fcn-m,'  a^lj  ^ 
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Fig.  248. 


slender  attachments  to  the  surface  of  the  tongue ;  they  are  of  a 
dark  red  colour  and  are  covered  with  secondary  papilla;,  which, 
like  those  of  the  other  secondary  papillas,  are  concealed  by  the 
superjacent  squamous  epithelimn. 

The  papiUce  conicce  and  fiUformes  exist  all  over  the  tongue,  but 
are  most  extensively  developed  at  the  tip.    The  conical  papillje  are 

covered  with  minute  papillae,  and  the 
filiform  are  prolonged  into  thread-Kke 
processes,  which  in  the  carnivora  are 
developed  into  spines. 

The  orifices  of  mucous  follicles  may  be 
foimd  among  the  papillae  on  the  dorsum 
of  the  tongue,  and  behind  the  papiJkv 
crrcumvallatcn ;  and  along  the  margin  of 
the  tongue,  especially  opposite  the  molar 
teeth,  are  numerous  compound  racemose 
lingual  glands,  which  lubricate  the  pes-  | 
terior  portion  of  the  organ.  Some  small 
salivary  glands  [Ebner's  (jlauds)  are  also 
found  opening  on  to  the  dorsum  along 
the  line  of  the  circumvallate  papiUse. 

Beneath  the  mucous  membrane  is  a 
fibrous  layer  or   corium,    which  gives 
attachment  to  many  of   the  muscular 
fibres.    In  the  centre  of  the  tongue  and 
dividing  it  into  two  symmetrical  halves 
is  a  fibrous  raphe. 
The  Under  Surface  of  the  Tongue  may  be  seen  by  drawing 
up  the  extremity  of  the  organ  over  the  upper  incisor  teeth,  when 
the  jaw  is  depressed  (Eig.  249).    It  presents  in  the  middle  line  a 
prominent  fold  of  mucous  membrane,  the  frcenum,  and  on  either 
side  of  this,  near  the  tip,  some  minute  orifices  of  the  apical  glaiids 
of  Nulin ;  the  ranine  vein  is  visible  on  each  side,  a  little  nearer  the 


Fig.  248.— The  tongue  with 

1.  The  raphe,  which  sometimes  bi- 

furcates on  the  dorsum  of  the 
tongue,  as  in  the  figure. 

2,  2.  Lobes   of    the    tongue ;  the 

rounded  eminences  on  this 
part,  and  near  its  tip,  are 
the  papillre  fungifornies.  The 
smaller  impillw,  among  which 
the  former  are  dispersed,  are 
the  papilloe  conicte  and  fili- 
formes. 


its  papillfB  (from  Wilson). 

3.  Tip  of  the  tongue. 

4,  4.  Its  sides. 

f),  5.  The  V-shaped  row  of  papillffi 
circumvallatee. 

6.  Foramen  caacum. 

7.  Mucous  glands  of  the  root  of  the 

tongue. 

8,  8.  Epiglottis. 

9,  9.  Froena  epiglottidis. 

10,  10.  Greater  coniua  of  the  os 
hyoides. 
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margin  of  the  organ,  and  sometimes  a  little  mucous  ridge,  the 
fimbriated  fold.  At  the  junction  of  the  tongue  with  the  floor  of 
the  mouth  is  visible  the  eminence  of  the  sublingual  gland,  with  a 
row  of  small  apertm-es  of  the  ducts  of  Rivim  ;  and  immediately 
on  each  side  of  the  middle  line  at  the  root  of  the  frfenum  is  a 
papilla  {mruncula  sah'vah's),  upon  which  opens  the  dud  of  Whurtun, 
In  fi-ont  of  the  caruncles  may  often  be  foimd  a  little  group  of 

Fig.  249. 


accessoiy  salivary  glands  {indsive  glands),  which  lie  in  contact 
with  the  lower  jaw  opposite  the  roots  of  the  middle  incisors 

The  Intrinsic  Muscles  are  the  Lingualis  Superior,  the  Lingualis 
Transversus,  the  Lingualis  Verticalis  and  theLinguuUs  Inferior. 

ihe  Lmyauhs  ^iaperior  is  a  broad  thin  plane  of  fibres  extending 


Pig.  249.-Tlie  uhder  surface  of  the  tongue  (modified  from  Merkel). 


1.  Ducts  of  Eivini. 

2.  Ducts  of  Nuhn  or  Blandin  (line 
^  crosses  fimbriated  fold). 

3.  Frtcnum. 

ir. 


4.  Sublingual  ridge. 

5.  Ducts  of  Wharton,  opening 

carunculoe  salivales. 


on 
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aloug  the  dorsal  sm-face  of  the  tongue  immediately  beneath  the 
mucous  membrane. 

The  Liv(jHulis  Trausversiis  constitutes  the  chief  bulk  of  the 
tongue,  and  is  placed  beneath  the  Kngualis  superior.  Its  fibres  are 
attached  to  the  median  septum  and  pass  outwards  to  the  mucous 
membrane. 

The  Lingualis  Verticalis  or  Obliquns  consists  of  fibres  most 
numerous  near  the  lateral  iDorders  of  the  tongue,  passing  from  the 
upper  to  the  lower  free  surface. 

The  LvmjiMlis  Inferior  is  to  be  seen  on  the  under  suiiace  of  the 
tongue,  after  removal  of  the  hyo-glossus,  lj4ug  between  this  muscle 
and  the  genio-glossus.  It  is  larger  than  the  lingualis  superior,  and 
extends  along  the  under  surface  of  the  tongue,  givmg  ascendmg 
fibres  which  pass  between  those  of  the  ti-ansverse  muscle,  and  being 
closely  connected  with  the  stylo-glossus  muscle. 

GJamU  of  Nairn  or  Blandin.-^j  removing  the  mucous  mem- 
brane on  the  under  sui-face  of  the  tongue  near  the  tip,  a  couple  of 
oval  glands  may  be  seen.  They  are  similar  in  sti'uctui-e  to  the  sub- 
lingual glands,  although  distinct  from  them,  and  are  sometimes 
united  in  fi-ont,  forming  a  single  mass  of  an  arched  form. 

The  Nerves  (Pig.  225)  of  the  tongue  have  been  already  exammed. 
but  may  now  be  followed  out  minutely.  They  are  the  Hypoylossal 
„e)'fe  (I'^h)  to  the  muscular  structm-e  of  the  tongue;  the  Li>.;,ii„l 
verve  (5th)  to  the  fimgiform  and  filiform  papiUie  on  the  dorsum  and 
apex  of  the  tongue;  the  Glosso-pharijmjml  un-re  (9th)  to  the 
oii-cumvallate  papillifi  at  the  base  of  the  tongue,  to  the  surface 
behind  them,  and  to  the  side  of  the  tongue  nearly  as  far  forward> 
as  the  tip. 

The  Larynx. 

The  Larynx  or  organ  of  voice  is  closely  connected  with  the 
hyoid  bone  and  tongue.  On  tracing  the  mucous  membrane  fi'oin 
the  dorsum  of  the  tongue,  it  wiU  be  found  to  fonn  three  little./™.- « 
between  the  base  of  that  organ  and  the  prominent  cartilage  of  the 
epiglottis;  these  are  the  glosso-epigUMidm,,  Jolds  (Iig. -1!>.  9  . 
After  being  reflected  o^•er  the  epiglottis,  the  mucous  membranr 
runs  to  the  arytasnoid  cartilages  and  forms  the  two  uriiUvuo-epigloiU- 
deau  folds,  which  bound  the  superior  apertm-e  of  the  larynx;  and 
is  then  carried  to  the  interior  of  the  larynx  and  over  its  posterior 
surface  into  the  esophagus.  . 

The  Superior  Aperture  of  the  Larynx  (Fig.  2oO)  is  bounded 
in  front  by  the  epiglottis,  behind  by  the  arj-tionoid  cartilag:es.  and 
on  each   side  bv  the  arytfeno-epiglottidcaii   tolds.    On  looking 
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through  it  will  be  seen  the  Glottis  or  Mmu  Glottulis,  I.e.,  the  space 
between  the  two  inferior  or  ti-ue  vocal  cords  in  front  and  the  two 
arytsenoid  cartilages  behind.  The  glottis  varies,  according  to  the 
movements  of  the  arytenoid  cartilages,  from  a  mere  chink  to  a 
wide  triangular  aperture  with  the  apex  forwards.  Above  the 
ti'ue  vocal  cords  lie  the  less  distinct  false  cords,  and  thi-ough 
the  glottis  may  be  seen  the  interior  of  the  trachea., 

[The  larjaix  is  to  be  fastened  upon  a  table  by  driving  a  nail  or  pin 
thi-ough  the  tongue  and  putting  the  trachea  on  the  sti-etch  with 
hooks,  the  an  tenor  surface  being  exposed;  the  extrinsic  muscles  of 
the  larynx,  the  sterno-hyoid,  sterno-thyroid,  thyro-hyoid,  and 
inferior  constrictor  of  the  pharynx,  are  then  to  be  carefully  removed 
without  lujiumg  the  crico-thyroid  muscle  or  the  external  laryno-eal 
nerve,  which  are  now  to  be  cleaned.]  ° 

Intrinsic  Muscles  of  the  Larynx. 

The  Crico-thyroid  Muscle  (Fig.  205,  22)  arises  from  an  oval 
sm-face  on  the  side  of  the  anterior  aspect  of  the  cricoid  cartilage, 
and  radiates  to  be  inserted  into  the  posterior  part  of  the  lower  border 
and  inner  surface  of  the  ala,  and  into  the  inferior  cornu  of  the 
thyroid  cartilage— some  fibres  joining  those  of  the  inferior  constric- 
tor. It  IS  supplied  by  the  external  laryngeal  branch  of  the  superior 
laryngeal  nerve  (Fig.  251,  18). 

[The  preparation  is  to  be  turned  over  and  the  mucous  membrane 
IS  to  be  diss^ected  off  the  back  of  the  larynx,  the  remnant  of  the 
a^sophagus  being  removed.  The  crico-arj-trenoidei  postici  muscles  on 
tJie  back  of  the  cricoid  cartilage  are  readily  dissected  ;  but  in  order 
to  clean  the  CTOss-fabres  of  the  arj-tsenoideus  it  wiU  be  necessary  to 
over-distend  the  larynx  so  as  to  stretch  the  muscle;  and  this  may 
be  most  readily  done  by  the  finger  of  an  assistant.]  ^ 

The  Arytasnoideus  (Fig.  250,  4)  is  an  example  of  a  sino-le 
muscle  in  the  median  line;  its  fibres  crossing  one  another 
bemg  equally  cUstributed  on  each  side.  It  occupies  the  concave 
posterior  surfaces  of  the  two  arytfen.;id  cartilages,  the  fibres  passinc 
from  one  to  the  other.  The  superficial  fibres  cross  obliquely  from 
the  apex  of  one  cartilage  to  the  base  of  the  other,  and  rire  rcrsa  so 
as  to  toi-rn  an  X,  some  turning  around  the  outer  border  of  the 
cartilage  to  loin  the  arytrono-opiglottideus  or  depressor  of  the 
op.glotti.s ;  whilst  the  deeper  fibres  pass  transversely  between  he 
two  cartilages,  and  constitute  the  avy tiPnoidens "  proper  The 
uiTtrenoideus  is  suj,j,Jlnl  by  the  recurrent  laryngeal  nerve  " 

ihe  Crico-Arytaenoideus  Posticus  (Fig.  2^0,  10)  ari<^e,  from  fh. 
corresponding  half  of  the  posterior  snrfLe'of  th;  2^^!;;"^: 
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and  its  fibres  converge  obliquely  upwards  and  outwards,  to  bo 
inserted  into  the  posterior  aspect  of  the  prominent  outer  angle  of  tbe 
base  of  the  arytenoid  cartilage.  It  is  supplied  by  the  recurrent 
laryngeal  nerve. 

[To  see  the  crico-arytsenoideus  lateralis  and  the  thyro-arj-ttu- 
noideus  muscles,  the  superior  and  inferior  cornua  of  one  hall  of  the 


Fig.  250. 


Fig.  251. 


Fig.  250.- 

1.  Epiglottis. 

2.  ArytKiio-epiglottideus. 

3.  Superior  cornu  of  thyroid. 

4.  Oblique  fibres  of  arytasnoideus. 

5.  Arytasno-epiglottidean  fold. 

6.  Deep  fibres  of  arytcenoideus. 

7.  Tip  of  arytrenoid  cartilage. 


Posterior  view  of  the  larjmx  (from  Sappey). 

8.  External  angle  of  base  of  aryt«- 
uoid  cartilage. 
Thyroid  cartilage. 
Crico-arytfenoideus  posticus. 
Articulation    between  inferior 
comu  of  thyroid  and  cricoid. 

12.  Trachea. 

13.  Back  of  cricoid. 


9. 
10. 
11. 


OR!     mde  view  of  larynx,  one  ala  of  the  thyi-oid  caHilage  partially 
'^emoved/tiriowir  part  being  turned  down  (from  Sappey). 

13.  Outer  angle  of  base  of  arytajnoid 
cartilage. 


1.  Great  cornu  of  hyoid. 

2.  Small  cornu  of  hyoid.  . 

3.  Cartilago  triticea  in  thyro-hyoid 

ligament. 

4.  Body  of  hyoid  bone. 

5.  Thyro-hyoid  membrane. 

6.  Epiglottis. 

V  Superior  cornu  of  thyroid. 

8.  Front  of  thyro-hyoid  membrane. 

9.  Cartilage  of  Santormi. 

10.  Ai-yti8no-opiglottideus. 

11.  Aryttonoideus. 

12.  Thyroid  cartilage. 


14. 
15. 
16. 
17. 


18. 
19. 
20. 

21. 


Thyro-aryttenoideus. 
Crico-arytrenoideus  posticus. 
Crico-aryttenoideus  lateralis. 
Articulation    between  inferior 
cornu  of  thyroid  and  cricoid 
laid  open. 
Crico-thyroideus,  turned  down. 
Cricoid  cartilage.  . 
Lower  part  of  right  ala  of  thy  rota 

cartilage,  turned  down. 
Trachea. 
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thyroid  cartilage  should  be  cut  through  and  the  ala  drawn  forward, 
any  tissue  being  detached  from  its  inner  surface  to  within  a  quarter 
of  an  inch  of  the  median  line.  A  vertical  cut  is  then  to  be  made 
thi-ough  it  there  with  strong  scissors  or  the  bone-forceps,  and  the 
piece  IS  to  be  removed.  The  larjaix  being  distended  as  before,  the 
muscles  can  be  readily  dissected.] 

The  Crico-Arytaenoideus  Lateralis  (Fig.  251,  i6)  arises  horn 
the  upper  border  of  the  side  of  the  cricoid  cartilage,  and  its  fibres 
pass  obliquely  upwards  and  backwards  to  be  inserted  into  the 
anterior  aspect  of  the  prominent  outer  angle  of  the  base  of  the 
aryt«3noid  cartilage.  This  muscle  is  always  more  or  less  closely 
connected  with  the  thyro-arytsenoideus,  which  is  above  it,  and  is 
supplied  by  the  recui-rent  laryngeal  nerve. 

The  Thyro-Arytaenoideus  (Eig.  251,  14)  has  a  more  horizontal 
direction  than  the  preceding  muscle.  It  arises  fi'om  the  receding 
angle  of  the  thyi-oid  cartilage  immediately  external  to  the  inferior 
or  true  vocal  cord,  and  as  far  down  as  the  crico-thyroid  membrane 
to  which  some  of  its  fibres  are  attached.  It  passes  backwards,' 
the  upper  fibres  more  obHquely  than  the  lower  ones,  and  is  inserted 
mto  the  lower  half  of  the  rough  antero- external  sm-face  of  the 
aryttenoid  cartHage,  external  to  the  processus  vocalis,  and  by  some 
fibres  into  the  outer  surface  of  the  vocal  cord.  It  is  sHp2>/ied  by 
the  recui-rent  laryngeal  nerve. 

[If  a  second  larynx  can  be  procured,  a  veiT  satisfactory  way  of 
seeing  the  thyi-o-arytienoid  muscle  is  to  cut  the  thyroid  cartilage 
homontally  at  the  level  of  the  true  vocal  cords,  when  the  muscles 
can  be  readily  displayed  unniediately  outside  them.] 

The  arytainn-epiglottideus  consists  of  a  thin  plane  of  fibres  which 
nr:se  from  the  upper  part  of  the  antero-external  surface  of  the 
ai7t,8enoid  cartilage,  and  after  reinforcement  by  some  of  the  super 
hcial  fibres  of  the  arytrenoideus,  pass  to  be  inserted  into  the  side  of 
the  epiglottis.  The  inferior  portion  of  the  muscle  passes  in  the 
mucous  fol.l  foiming  the  outer  wall  of  the  sacculus  laryn-is  and 
is  known  as  the  amipressor  sacruli  /ar;/H,jis  of  Hilton,  or  ,m,L,m- 
epiij/nttideits  inferior. 

The  thyro-epifihttideus  is  a  small  paii-ed  muscle  arisiu,/  from  the 
receding  angle  of  the  thyroid  cartilage  above  thethyro-aryLioideus 
and  v.,,er<«/ into  the  side  of  the  epiglottis.  ^  loweus, 

Actions  of  the  Laryngeal  Muscles. 

The  cartilages  aiv  moved  upon  one  another  by  the  several 
-uscles,  m  such  a  manner  as  to  a,lter  either  the   ens  on  of  the 
vc|c.l  cords  or  the  size  of  the  glottis.    The  action  of  these  niusele 
will  be  better  understood,  if  it  be  remembered  that  the  c  icoS 
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moves  upon  the  thjToid,  or  rki'  vvrsd,  around  a  transverse  axis 
passing  through  the  two  crico-thyroid  joints,  while  the  aiytasnoids 
are  capable  of  rotation  round  a  nearly  vertical  axis,  and  of  gliding 
movements  from  side  to  side  and  from  before  backwards. 

The  Orico-thyroidei  rotate  the  cricoid  cartilage  upwards  (or  the 
thyroid  cartilage  downwards  and  forwards)  and  thus  tighten  the 
vocal  cords  by  increasing  the  distance  of  the  receding  angle  of 
the  thyroid  cartilage  from  the  vocal  processes  of  the  arytsenoid 
cartilages. 

The  Tliyrit-aryUmwidei  being  parallel  to,  and  attached  to  the 
same  points  as,  the  vocal  cords,  must  necessarily  by  their  contraction 
relax  the  cords.  The  fibres  which  are  inserted  into  the  vocal  cords 
may  have  the  power  of  dividing  them  into  separately  vibrating 
segments,  and  so  produce  a  note  considerably  above  the  normal 
register,  as  in  the  falsetto. 

The  Cr'icii-arytmwidei  postjfi  swing  the  arytfenoid  cartilages  out- 
wards, and  thus  separate  the  vocal  processes  and  dilate  the  glottis. 
This  can  be  easily  shown  by  making  traction  upon  the  two  muscles 
simultaneously  with  the  points  of  a  pair-  of  forceps. 

The  Cricu-arytainoidn  laterahs  are  antagonists  to  the  postici,  and 
approximate  the  vocal  cords,  thus  narrowing  or  closing  the  glottis. 

The  Aryta'Hoideus  draws  the  arytfenoid  cartilages  together,  and 
thus,  according  to  one  view,  constricts  the  glottis;  but  it  may  be 
doubted  whether  the  more  superficial  fibres,  which  are  inserted 
farthest  out,  would  not  tend  to  swing  the  cai-tilages  upon  theu-  axes 
in  such  a  manner  as  to  widen  the  glottis.  The  most  superficial 
fibres,  which  reinforce  the  aryttono-epiglottidei,  aid  the  action  of 
those  muscles. 

The  thyro-arytcEno-epigloltklei  and  the  aryta-iioideus  together 
approximate  the  sides  of  the  upper  aperture  of  the  larj-nx  and 
depress  the  epiglottis.  .  ^ 

The  functions  of  the  laryngeal  muscles  are  hence  partly  respu-a- 
tery,  partly  vocal.    In  respiration,  the  glottis  is  widened  by 
the    crico-arytcenoidei    postici,   and    narrowed   by  the  cnco- 
arytcBnoidei  laterales  and  thyro-aryttenoidei.    In  mcah satwn,  the 
preliminary  approximation  of  thb  cords  necessary  for  the  production 
of  sound  having  been  effected  by  the  two  m  .sclos  .lust  named,  the 
cords  may  bo  made  tense  by  the  crico-thyroidoi,  or  lylaxed.  as  m 
the  production  of  low  notes,  by  the  thyro-arytamoids ;  and  tlie 
vibrating  cords  can  probably  bo  segmented  by  the  conti-action  o 
the  inneimost  fibres  of  the  latter  muscles  and  the  note  thus  elevated 
above  the  usual  register.    The   action  of  the  aryta^noideus  is 
uncertain.    The  alteration  of  the  position  of  the  epiglottis  is 
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probably  of  .service  iu  modulating  the  sound,  but  tbe  closure  of  the 
epiglottis  in  deglutition  is  mainlj'-  effected  by  the  conjoint  action 
of  the  reti'actors  of  the  tongue  and  the  elevators  of  the  larynx. 

[A  side  view  of  the  interior  of  the  larjmx  is  now  to  be  obtained 
by  cutting  away  the  crico-arytsenoideus  lateralis,  with  the  vocal 
cords  and  mucous  membrane  of  the 
same  side,  but  the  cricoid  cartilage  is 
to  be  left  entire.] 


Fig.  252. 


On  a  Side-view  (Fig.  252)  of  the 
interior  of  the  larynx  will  be  seen  the 
horizontal  projections  of  the  mucous 
membrane,  caused  by  the  superior  and 
inferior  vocal  cords.  Between  the  two 
cords  is  a  depres.sion  called  the  ven- 
tricle (7)  of  the  larynx,  and  from  the 
fi'ont  of  this  a  jjrobe  can  be  carried 
into  a  pouch,  the  sacculus  laryngis, 
which  jjrojects  upward  between  the 
upper  cord  and  the  thyroid  cartilage. 
The  mucous  membrane  is  continued 
from  the  ventricle  into  the  sac,  and  is 
there  provided  with  numerous  mucous 
glands,  which  provide  a  secretion  for 
the  lubrication  of  the  ti'ue  vocal  cords. 

[The  mucous  membrane  is  to  be 
cHssected  fi-om  the  vocal  cords,  and  theii-  attachments  are  to  be 
clearly  shown.] 

The  "Vocal  Cords  or  Thyro-arytaenoid  Ligaments  (Fig.  252) 
are  foui-  in  number,  two  on  each  side  of  the  lai-ynx. 

The  superior  ligament  or  false  cord  (5)  has  an  arched  direction, 
and  is  much  more  slender  than  the  inferior  ligament.  It  is  attached 
in  front  to  the  receding  angle  of  the  thyroid  cartilage,  and  behind 


^'ig.  252.— Vertical  section  of  larynx  showing  its  ligaments  (from  Sappey). 


1 .  Body  of  hyoid  bone. 

2.  Epiglottis. 

3.  Front  of  tliyro-hyoid  membrane. 

4.  Great  coniu  of  hyoid. 

5.  False  vocal  cord. 

0.  Tliyro-hyoid  ligament. 

7.  Ventricle  of  larynx. 

8.  Thyro-hyoid  membrane. 

9.  True  vocal  cord. 


10.  Arytreno-epiglottideau  fold 

cartilage  of  Wrisberg. 

11.  Thyroid  cartilage. 

12.  Superior  cornu  of  thyroid. 

13.  Crico-thyroid  membrane. 

14.  Arytainoideus  muscle. 

15.  Trachea. 

16.  Arytienoid  cartilage. 
18.  Cricoid  cartilage. 


and 
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to  the  projection  on  the  upper  part  of  tlie  front  of  the  arytsenoid 
cartilage. 

The  inferior  liyanwiit  or  true  cord  (9),  composed  of  yellow  elastic 
fibrous  tissue  and  horizontal  in  direction,  is  attached  in  front  to  the 
receding  angle  of  the  thyroid  cartilage  below  the  superior  ligament, 
and  behind  to  the  prominent  processus  vocalis  above  the  anterior 
angle  of  the  base  of  the  arytenoid  cartilage,  and  is  continuous 
laterally  and  below  with  the  free  upper  edge  of  the  crico-thyroid 
membrane. 

The  glottis  or  rima  c/lottidis  is  the  apertm-e  bounded  laterally  by 
the  true  vocal  cords  in  front,  and  the  inter-arytsenoid  space  behind. 

The  Arteries  of  the  larynx  are  derived  fi-om  the  superior  and 
inferior  thyi'oid  arteries. 

The  superior  Jarijvgeal  artery,  from  the  superior  thyi-oid,  enters 
the  larynx  through  the  thja-o-hyoid  membrane,  occasionally 
thi-ough  a  foramen  in  the  thyroid  cartilage,  and  divides  into 
ascending  and  descending  branches,  which  supply  the  muscles 
and  mucous  membrane,  and  anastomose  above  with  the  dorsalis 
linguse. 

The  inferior  laryngeal  artery,  from  the  inferior  thyi-oid,  reaches 
the  back  of  the  cricoid  cartUage,  and  anastomoses  with  the  superior 
artery  above,  and  with  the  tracheal  branches  of  the  same  vessel 
below.    It  completes  the  supply  of  the  laryngeal  structures. 

The  Nerves  (Pig.  206)  of  the  larynx  are  the  superior  and  the 
recurrent  laryngeal  branches  of  the  pneumo-gastric. 

The  superior  laryngeal  nerve  (9)  has  been  seen  to  give  a  branch 
(external  laryngeal)  to  the  crico-thyi'oid  and  inferior  constrictor 
muscles,  and  then  to  pierce  the  thyi-o-hyoid  membrane  with  the 
superior  laryngeal  artery.  It  suppUes  the  mucous  membrane  of 
the  larynx  and  back  of  the  tongue,  and  gives  a  communicating 
bvanoh  to  the  inferior  laryngeal  nerve. 

The  recurrent  laryngeal  nerve  (21)  is  the  motor  nerve  ot  the 
larynx,  and  has  been  seen  to  take  a  different  coui'se  on  the  two 
sides  winding  around  the  subclavian  artery  on  the  right,  and 
aroimd  the  aorta  on  the  left  side,  but  in  the  larynx  the  nerves  are 
symmetrical.  Each  nerve,  running  up  the  side  of  the  trachea, 
passes  beneath  the  border  of  the  inferior  consti-ictor  of  the  pharynx 
and  within  the  ala  of  the  thyroid  cartilage,  to  end  in  branches  to 
the  muscles  of  the  larynx.  _  It  supplies  all  the  muscles  of  the 
larynx  except  the  crico-thyi'oid. 

rin  order  to  see  the  ligaments  which  bind  the  several  parts  of  th 
larynx  together,  it  will  be  necessary  to  remove  cautiously  all  tU 
miisciilar  fibres  and  mucous  membrane.] 
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The  Th.yro-hyoid  Membrane  (Pig.  251,  5)  connects  the  upper 
border  of  the  th3a'oid  cartilage  with  the  hyoid  bone.  It  is  chiefly 
composed  of  yellow  elastic  tissue,  and  may  be  divided  into  a  central 
portion,  and  two  roimded  lateral  portions,  the  Thyro-hyoid  liga- 
ments, passing  fi'om  the  gi-eat  cornu  of  the  hyoid  bone  to  the 
superior  cornu  of  the  thyi-oid  cartilage,  and  often  containing  a 
nodule  of  cartilage  (cartilage  triticea).  The  central  portion  is 
attached  above  to  the  posterior  siu'face  of  the  upper  border  of  the 
hyoid  bone,  a  bursa  intervening  between  the  membrane  and  the 
bone.  This  allows  of  the  drawing  up  of  the  thyroid  cartilage 
behind  the  hyoid  bone.  The  lateral  portion  of  the  membrane  is 
perforated  by  the  superior  laryngeal  nerve  and  artery.  Its  deep 
sm-face  is  in  contact  with  the  hyo-epiglottidean  Kgament. 

The  Crico-thyroid  Membrane  or  Ligament  (Pig.  252,  13)  is 
also  cliiefly  composed  of  elastic  tissue,  and  passes  between  the 
borders  of  the  cricoid  and  thyroid  cartilages  mesially  for  about  a 
third  of  an  inch,  but  laterally  is  prolonged  backwards  to  the 
arytasnoid  cartilages,  and  is  continuous  by  the  upper  borders  of 
these  lateral  partious  with  the  true  vocal  cords. 

The  Crico-tracheal  Ligament  is  between  the  lower  border 
of  the  cricoid  cartilage  and  the  upper  ring  of  the  trachea,  and 
IS  a  simple  membrane  like  that  between  the  several  rings  of  the 
trachea. 

Capsular  Ligaments  enclosing  synovial  membranes  surround 
the  articulations  between  the  cricoid  and  the  inferior  cornua  of  the 
thyroid  cartilage;  and  between  the  cricoid  and  the  bases  of  the  two 
arytcpjioid  cartilages. 

The  Thyro -epiglottidean  Ligament  connects  the  lower 
extremity  of  the  epiglottis  with  the  back  of  the  thyi-oid  cartila-e, 
a  little  below  the  notch  in  its  upper  border.  ° 

The  Hyo-epiglottidean  Ligament  is  a  fan-shaped  band  of 
yellow  elastic  tissue,  passing  behind  the  thja-o-hyoid  membrane 
iroin  the  attached  extremity  of  the  epiglottis  to  the  upper  border  of  ■ 
the  hyoid  bone. 

Cartilages  ov  the  Larynx. 

[The  large  cartilages  of  the  larynx,  viz.,  the  thja-oid,  cricoid  two 
aiyt^noid,  and  the  cartilage  of  the  epiglottis,  are  readily  recognized 
bu  two  pairs  of  minute  cartilages,  the  cornicula  laryngi.s  and  the 
cuneiform  cartilages,  are  to  be  lookedfor  in  the  arytamo-epigbtt  de'n 
folds  of  mucous  membrane.]  •-l^oioraaean 

J)l  ^^rf^  Cartilage  (l.i'ig.  250,  g)  (e.pei.  .?s„.,  like  a 
shield)  .s  the  largest  cartilage  of  the  larynx,  and  consists  of  two 
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halves  ov  aUii,  which  meet  at  an  angle  in  front  and  form  a  promi- 
nence, especially  distinct  in  the  male  adult,  called  the  pomum 
Ailami.    Each  ala  is  quadrilateral  in  shape,  and  has  a  rounded 
posterior  /wrr/«7- into  which  hbres  of  the  stylo-  and  palato-pharyngei 
muscles  are  inserted ;  an  inferior  border,  which  gives  attachment  to 
the  crico-thyroid  muscle  in  its  posteiior  half,  and  to  the  crico- 
thja'oid  membrane  in  its  anterior  half ;  and  a  superior  border  which 
forms  the  V-shaped  notch  of  the  pomum  Adami,  and  gives  attach- 
ment to  the  thyro-hyoid  membrane  and  a  few  fibres  of  the  stylo- 
pharyngei.    Its  posterior  border  is  prolonged  above  and  below  into 
superior  and  inferior  cornnn.    The  superior  cornu,  the  longer  of  the 
two,  runs  upwards,  backwards,  and  i:iwards,  and  gives  attachment 
to  the  thyi'o-hyoid  ligament,  while  the  inferior  cornu  passes  down- 
wards, forwards,  and  inwards,  to  articulate  with  the  facet  m  the 
side  of  the  cricoid  cartilage,  and  gives  attachment  to  the  crico- 
thjToid  and  inferior  constrictor  muscles. 

On  the  outer  surface  of  the  ala  is  an  ohhque  ridfje,  extendmg  from 
a  tubercle  at  the  root  of  the  superior  coriui  to  another  tubercle 
about  the  middle  of  the  lower  border  of  the  cartilage.  The  ridge 
gives  attachment  to  the  sterno-thyroid  and  thp-o-hyoid  muscles, 
and  the  surface  behind  it  to  the  inferior  constrictor  of  the  pharynx. 
The  inner  surf  (tees  of  the  ate  are  smooth,  and  in  the  recedmg 
angle  formed  hj  their  iunction  are  attached  nine  structui-es,  viz.. 
the  thyro-epiglottidean  ligament,  the  two  pairs  of  thyi-o-arytienoid 
ligaments  (false  and  true  vocal  cords),  the  two  thyro-epiglottidei 
muscles,  and  the  two  thyi-o-arytasnoid  muscles,  the  last  just  external 
to  the  inferior  ligaments  or  true  cords. 

The  Cricoid  Cartilage  (Fig.  251,  19)  {kpIkos  eTSo,,  Uke  a  rmg) 
is  a  ring  of  cartilage,  shallow  in  front,  where  it  is  connected  with 
the  thyi-oid  cartilage  by  a  membrane,  and  has  the  crico-thyroideus 
attached  to  its  outer  surface  ;  but  deep  behind,  where  it  fills  up  a 
part  of  the  space  left  between  the  posterior  borders  of  the  thyroid 
cartilage.  Its  upper  border  looks  obliquely  forwards,  while  its 
lower  border  is  h.nizontal.  The  nppn-  border  presents  two  oval 
articular  sm-faces  for  the  arytienoid  cartilages,  at  the  .sides  of  the 
deep  portion,  and  more  anteriorly  gives  origm  to  the  crico- 
aryta^iioidei  laterales.  The  lo,rev  border  is  connected  by  a  ligainen 
with  the  fii'st  tracheal  ring. 

0,  ,,,,b  side,  and  near  the  lower  border  of  the  '^^^^ 
small  facet  for  articulation  with  the  inferior  cornu  of  thyroid 
...artilage.  and  below  this  is  the  attachment  ..f  the  lowest  hbie.  9 
the  inferior  constrict..r.    The  deep  posterior  mrf.ce  is  ^^^f^^ 
the  middle  line  by  a  vertical  ridge,  to  which  are  attached  some 
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of  the  fibres  of  the  oesophagus,  the  concave  surface  on  each  side 
giving  origin  to  the  crico-arytrenoidei  postici  muscles. 

The  Arytaenoid  Cartilages  (Fig.  252,  i6)  (dpuroiVo,  a  pitcher*) 
are  two  in  number,  and  are  of  a  pyramidal  shape.  The  base  of 
each  cartilage  is  triangular,  and  articulates  near  its  outer  angle 
with  the  upper  border  of  the  cricoid  cartilage ;  above  its  anterior 
angle  is  a  sharp  projection,  the  'processus  rocalis,  which  gives 
attachment  to  the  time  vocal  cord ;  and  its  external  angle  forms 
the  prominent  proci-ssiis  muscularis,  into  which  are  inserted  the 
crico-arytfenoideus  posticus  and  crico-arytainoideus  lateralis.  The 
apex  is  curved  backwards  and  inwards,  and  is  surmounted  by  the 
cornicula  laryngis.  The  posterior  surface  is  smooth  and  concave, 
and  gives  attachment  to  the  arytfenoideus  muscle;  the  antero- 
external  sm-face  is  rough  for  the  origin  of  the  thyro-arvtfBnoideus 
and  arytajuo-epiglottideus  muscles ;  and  the  internal  sm-face,  the 
narrowest,  is  smooth  and  is  covered  with  mucous  membrane. 

The  Cornicula  Laryngis  or  Cartilages  of  Santorini  are  two 
pau-s  of  small  conical  cartilag'es,  connected  with  the  apices  of  the 
arytrenoid  cartilages  and  with  the  arytfeno-epiglottidean  folds. 

The  Cuneiform  Cartilages  or  Cartilages  of  Wrisberg  are 
two  small  rod-like  bodies  developed  in  the  arytreno-epiglottidean 
folds  of  muc.jus  membrane,  but  are  sometimes  wanting.  These  and 
the  last  are  composed  of  yellow  fibro- cartilage,  while  the  thyroid, 
cricoid,  and  arytrenoid  cartilages  are  of  the  hyaline  variety. 

The  Epiglottis  (Fig.  252,  2),  also  composed  of  yeUow  fibro- 
cartilage,  is  shaped  like  a  cordate  leaf,  and  has  been  seen  to  be 
connected  by  Ugaments  with  the  thyroid  cartilage  and  the  hyoid 
bone.  The  upper  thii-d  of  its  anterior  (buccal)  surface  and  the 
whole  of  its  postenor  (laryngo-pharyngeal)  surface  are  covered 
with  mucous  membrane.  The  cartilage  is  excavated,  especially 
on  Its  posterior  aspect,  by  numerous  depressioii.s,  in  which  mucous 
glands  are  lodged.  The  posterior  sm-face  is  larger  than  the  upper 
apertm'e  of  the  larjnix,  and  may  be  divided  into  a  lower  or 
respiratory  portion,  covered  with  ciliated  epithelium,  and  presenting 
m  the  middle  line  a  Httle  prominence,  the  cnshiw  ;  and  an  upper 
or  gustatory  portion,  covered  with  squamous  laminated  -jpithelium 
and  forming  a  part  of  the  digestive  tract.  Tlio  free  portion  of  the 
unkrwr  surface  is  connected  to  the  back  of  the  tongue  by  three 

*  Tliis  derivation  has  reference  lo  the  api.earanee  „f  botli  <MirlilatreH  tal«.n 
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glosso-epiglottic  folds,  and  the  narrow  extremity  is  attached  to  the 
hyoid  hone  by  the  hyo-epiglottidean  ligament,  and  to  the  thja-oid 
cartilage  by  the  thyro-epiglottidean  ligament.  The  Jutenil  hurdeni 
give  attachment  to  the  arj^tflsno-epiglottidean  folds,  the  thyro- 
epiglottidei,  arytEeuo-epiglottidei,  and  some  fibres  of  the  stylo- 
pharyngei  muscles. 


Ligaments  op  the  Cervical  Vektebr^. 

The  ligaments  uniting  the  cervical  vertebrte  together  are,  except 
in  the  case  of  the  first  two,  similar  to  those  found  in  other  parts  of 
the  spinal  column,  and  their  description  will  be  found  at  the  end 
of  that  of  the  thorax.  The  student  would  do  well  to  refer  to  this 
description  in  order  to  observe  the  slight  differences  between  these 
ligaments  in  the  cervical  and  thoracic  regions. 


Ligaments  or  the  Atlas,  Axis,  and  Occiput. 

[In  order  to  examine  the  special  ligaments  of  the  first  two 
cervical  vertebra?  and  the  occipital  bone,  it  will  be  convenient  to 
separate  the  whole  of  the  cervical  fi-om  the  thoracic  spme.] 

The  ligaments  of  the  fii-st  two  vertebrce  and  the  occipital  bone 
may  be  conveniently  divided  into  (1)  those  external  to,  and 
(2)  those  internal  to,  "the  vertebral  canal.  The  external  ligaments 
more  or  less  resemble  the  Ugaments  common  to  the  vertebral 
column,  but  the  internal  ligaments  have  special  relation  to  the 
movements  of  nutation  and  rotation,  which  are  peculiar  to  this 

region.  -r.    .    •  j 

1.  The  External  Urjaments  are  the  Anterior,  Posterior,  and 
Lateral  Occipito-Atlantal,  and  the  Anterior  and  Posterior  Atlanto- 
axial ligaments;  besides  Capsular  ligaments  for  the  articular 
processes  of  the  vertebrae  and  the  condyles  of  the  occipital  bone. 

The  Anterior  Occipito-Atlantal  Ligament  (Pig.  258)  consists 
of  a  superficial  and  a  deep  portion.  The  superficial  portion  (i)  is 
narrow  and  mesial,  and  is  attached  to  the  basilar  process  of  the 
occipital  bone  above,  and  the  anterior  tubercle  of  the  atlas  below. 
The  deep  portion  (2)  is  broad  and  membranous,  and  is  attached  to 
the  occipital  bone  close  to  the  foramen  magnum  above,  and  to  the 
upper  margin  of  the  anterior  arch  of  the  atlas  below. 

The  Posterior  Occipito-Atlantal  Ligament  (Fig.  2o4,  3) 
resembles  the  ligamenta  subftava,  but  is  composed  of  sxhite  fibrous 
tissue.  It  is  thin  and  membranous,  and  is  attached  above  to  the 
posterior  margin  of  the  foramen  magnum,  and  below  to  the  posterior 
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arch  of  tlie  atlas.  On  each  side,  this  ligament  is  perforated  by  the 
vertebral  artery  and  suboccipital  nerve,  over  which  some  of  its 
fibres  arch. 

The  Lateral  Occipito-Atlantal  Ligaments  (Pig.  254,  4)  are 
short  strong  bands,  passing  between  the  roots  of  the  transverse 
processes  of  the  atlas  and  the  jugalar  processes  of  the  occipital  bone. 
They  serve  to  strengthen  the  capsular  ligaments  imiting  the 


Pig.  253. 


Fig.  254. 


condyles  of  the  occipital  bone  with  the  corresponding  articular 
facets  on  the  upper  surface  of  the  atlas. 

The  Anterior  Atlanto-Axial  Ligament  (Fig.  253,  4)  resembles 
the  anterior  occipito-atlantal  hgament,  and  consists  of  a  superficial 
and  a  deep  portion.  The  superficial  portion  is  round,  and  is  con- 
tmuous  with  the  anterior  common  ligament,  being  attached  to  the 
anterior  tubercle  of  the  atlas  and  the  body  of  the  axis.    The  deep 


Fig.  253. 


-Anterior  view  of  the  ligaments  connecting  the  atlas,  axis,  and 
occipital  bone  (from  Wilson).  ' 


1.  Anterior  roirnd  occipito-atlantal 

ligament. 

2.  Anterior  broad  occipito-atlantal 

ligament. 

3.  Commencement  of  the  anterior 

common  ligament. 

4.  Anterior   atlanto-axial  ligament, 

continuous  inferiorly  with  the 
commencement  of  the  anterior 
common  ligament. 


d.  One  of  the  atlanto-axial  capsular 
ligaments;  that  on  the  opposite 
side  has  been  removed  to  show 
the  approximated  surfaces  of  the 
articular  processes  (6). 

7.  One  of  the  occipito-atlantal  cap- 
sular ligaments.  The  most  ex- 
ternal of  these  fibres  constitute 
the  lateral  occipito  -  atlantal 
ligament. 


Fig.  254.-Posterior  ligaments  of  the  occipito-atlantal  and  atlanto-axial 
articulations  (from  Wilson). 


1.  Atlas. 

1-  ^^'^■s-  [ment. 
6-  ii'ostenor  occipito-atlantal  liga- 
4,  4.  Capsular  and  lateral  occipito- 
atlantal  ligament. 


5.  Posterior  atlanto-axial  ligament, 
b,  b.  its  capsular  ligaments. 
7.  i  be  farst  pair  of  1  igainenta  snbflava. 
H,  «.  Capsular  ligaments  of  the  2nd 
and  3rd  vertebra3. 
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portion  is  broad  and  thin,  and  extends  from  the  anterior  arch  of 
the  atlas  to  the  body  of  the  axis. 

The  Posterior  Atlanto- Axial  Ligament  (Fig.  254,  5)  resembles 
the  posterior  occipito-atlantal  ligament,  and  is  composed  of  white 
fibrous  tissues,  Uned  by  a  layer  of  yellow  elastic  tissue.  It  extends 
between  the  posterior  arch  of  the  atlas  and  the  laminre  of  the  axis, 
and  is  pierced  by  the  second  cervical  nerve. 

The  Capsular  Atlanto-Axial  ligament  is  sufficiently  loose  to 


Fig.  255. 


Fig.  256. 


aUow  free  rotation  of  the  atlas  around  the  odontoid  process  of  the 


axis 


2''  The  Int^nal  Ligaments  are  the  Occipito-Axial,  the  Crucifonn. 
and  the  Odontoid  ligaments. 

TTn  exnose  these  ligaments  it  will  be  necessary  to  saw  through 


Fig.  255.-Tlie  occipito-axial  ligament  (from  Wilson). 

lu-ojectiou  of  the  odontoid  pro- 

C.  LaTenxl  and  caiisnliiv  ligament  of 
the    occipito-atlantal  articula- 
tion. , 
V.  Capsular  ligament  of  the  articular 
process  of  the  atlas  and  axis. 


1.  Basilar  portion  of  the  sphenoid 

bone.  .  .,  1  , 

2  Section  of  the  occipital  bone. 
3.  Atlas,  its  posterior  arch  removed. 
4  Axis,  its  posterior  arch  removed. 
5.  Occipito-axial  lig'^^en^'  ^■•^"^^^1",';^ 
prominent  at  its  middle  by  the 


.250  -Posterior  view  of  the  ligaments  connecting  the  atlas,  axis,  and 
1<  ig.  Zob.    i  osic  y,one  (from  Wilson). 


Superior  part  of  the  occipito-axial 
ligament,  which  has  been  cut 
avvay  in  order  to  show  the  liga- 
ments beneath, 
a.  Transverse  ligament  of  the  atlas 
3  4  Ascending  and  descending  slips 
'     of    the    transverse  ligament, 
whicli  complete  the  cruciform 


2 


arrangement. 
5  One  of  the  odontoid  ligaments,  t  >e 
fellow  ligament  is  seen  on  tlie 
opposite  side, 
(i.  One  of  the  occipito-atlantal  cap- 
sular ligaments. 
7.  One  of  the  atlanto-axial  capsulai 
ligaments. 
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atlas  and  axia  are  to  be  cut  through  on  each  side  and  taken  away, 
and  any  remains  of  the  spinal  cord  dissected  oif  with  the  dura- 
mater,  when  the  occipito-axial  ligament  will  be  exposed.] 

The  Oecipito-Axial  Ligament  (Fig.  255,  5)  (apparatus  liga- 
mentosus  colli)  is  continuous  with  the  posterior  common  ligament. 
It  is  attached  below  to  the  back  of  the  body  of  the  axis,  and 
superiorly  to  the  basilar  groove  of  the  occipital  bone,  above  the 
anterior  margin  of  the  foramen  magnum. 

[The  occipito-axial  ligament  is  to  be  divided  and  turned  up  and 
down,  when  the  cruciform  ligament  of  the  atlas  and  axis  will  be 
brought  into  view,  and  immediately  above  the  ti'ausverse  portion  will 
be  seen  the  two  oljlique  odontoid  ligaments.] 

The  Cruciform  Ligament  (Fig.  256)  consists  of  a  strong  trans- 
verse ligament  and  two  small  vertical  sKps.  The  Transverse  Liga- 
ment (2)  is  attached  to  a  tubercle  on  the  inner  sm-face  of  each  lateral 
mass,  and  thus  foi-ms  with  the  anterior  arch  of  the  atlas  a  ring  in 
which  the  odontoid  process  of  the  axis  is  fimily  held.  The  vertical 
slips  of  the  cruciform  ligament  pass  fi'om  the  transverse  ligament 
to  the  basilar  process  of  the  occipital  bone  and  the  body  of  the  axis 
respectively,  and  by  detaching  the  upper  one  the  odontoid  ligaments 
will  be  fully  seen. 

The  Odontoid  or  Check  Ligaments  (Fig.  256,  5)  are  two 
strong  bands  of  fibres,  which  pass  from  the  sides  of  the  head  of  the 
odontoid  process  to  the  margin  of  the  foramen  magniun  on  each 
side,  and  thus  check  the  rotation  of  the  cranium  and  atlas  upon  the 
odontoid  process.  Between  these  is  a  weak  central  odontoid  liga- 
ment {ligammtam  saspensoriiim),  passing  vertically  between  the 
margin  of  the  foramen  magnum  and  the  top  of  the  odontoid 
process. 

On  cutting  all  the  ligaments  of  the  articulation  except  the  trans- 
verse ligament  of  the  atlas,  the  odontoid  process  will  be  found  to 
be  still  firmly  held  in  position,  owing  to  the  fact  that  the  transverse 
hgament  grasps  the  contracted  neck  of  the  odontoid  process. 
There  are  two  synovial  membranes  in  connection  with  the  odontoid 
process,  one  in  fi'ont,  between  it  and  the  posterior  siu'face  of  the 
atlas  ;  the  other  behind,  between  it  and  the  transverse  ligament. 
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TABLE  XI.— THE  ARTEBIES    OP    THE   HEAD  AND  NECK. 

A.  Innominate.    Brauchinj^  into  right  cominoii  carotid  and  right  siibchiviiiu 

opposite  tlie  ujiper  border  of  the  right  stemo-chxvicidar  joint. 

B.  Common  carotid.    Branching  into  external  and  internal  carotid  opposite 

upper  border  of  thyroid  cartilage. 

C.  External  carotid. 

I.  Superior  thyroid.    Arising  close  to  origin  of  external  carotid. 

1.  Liferior  hyoid. 

2.  Superior  laryngeal. 
.3.  Crico-thyroid. 

4.  Sterno-mastoid. 

■5.  Terminal  glandular. 

II.  Lingual.    Arising  below  greater  eornu  of  hyoid  bone. 

1.  Superior  hyoid. 

2.  Dorsalis  lingute. 

3.  Sublingual. 

4.  Eanine  or  terminal. 

III.  Facial.    Arising  opposite  gi-eater  eornu  of  hyoid  bone. 

1.  Ascending  palatine   

2.  Tonsillar   | 

3.  Submaxillary   f  From  submaxillai-y  stage. 

4.  Submental   / 

5.  Inferior  labial    v 

6.  Inferior  coronax-y  

7.  Superior  coronary   ! 

8.  Lateralis  nasi   f  ^  I'o™  ^i^cial  stage. 

9.  Muscular  (several)   

10.  Angular  or  terminal  

IV.  Occipital.    Arising  opposite  facial. 

1.  Sterno-mastoid. 

2.  Auricular. 

3.  Posterior  meningeal. 

4.  Prineeps  cervicis. 

•5.  Cranial  or  terminal. 

V.  Posterior  auricular.    Arises  beneath  posterior  belly  of  digastricus 

1.  btylo-mastoid. 

2.  Auricular. 

3.  Ocoipi to-temporal. 

VI.  Ascendmg  pharyngeal.    Arising  usually  half  an  inch  or  more 
above  bifurcation  of  common  carotid. 

1.  External  or  neuro-museular. 

2.  Internal  or  pharyngeal. 

3.  Ascending  or  meningeal. 

VII.  Temporal.    A  terminal  branch     Arising  with  the  next  on  the 
substance  of  the  parotid  gland 

1.  Orbital. 

2.  Transverse  facial. 

3.  Middle  temporal. 

4.  Anterior  auricular. 
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and  10  sometimes  re- 
garded as  branches  of 
3rd  stage). 


TABLE  XI.— THE  ARTERIES  OF  THE  HEAD  AND  NECK— co«<MiM^rf. 

C.  Externcd  carotid — cuiUimted. 
VTI.  Temporal — continued. 

5.  Articular,  muscular,  and  parotid. 

6.  Anterior  temporal  terminal. 

7.  Posterior  temporal  f 

VIII.  Internal  maxillary. 

1.  Tympanic   .   \  stage  from  origin 

2.  Middle  menmgeal   [  ^„  anterior  border  of 

3.  Small  menmgeal  ................  r  j       intenial  lateral 

4.  Inferior  dental  (mylo-liyoid,  dental,  ligament. 

and  mental  branches)  

5.  Deep  temporal,  2  branches   \ 

6.  Pterygoid    Second  stage  to  pterj-go- 

7.  Masseteric   ]     maxiUary    fissure  (9 

8.  Buccal  

9.  Alveolar  (dental  and  antral  branches) 

10.  Infra-orbital  (temporo-malar,orbital, 

antral  and  dental  branches)  

11.  Descending  palatine   \  . 

12.  Vidian   [Third  stage  m  spheno- 

13.  Pterygo-palatine    j     maxiUary  fossa. 

14.  Spheno-palatine  or  nasal    ' 

D.  Internal  carotid. 
I.  Tympanic 

II.  Receptacular 

TIT.  Anterior  meningeal. 

,1.  Lachrymal;  2.  Retinal;  3.  Cihary  (short,  long 
and  anterior);  4.  Supra-orbital;  5.  Ethmoidal 
rV.  Ophthalmic    ■{     (anterior  and  posterior) ;  6.  Frontal ;  7.  Palpe- 
V    bral ;  8.  Nasal ;  9.  Muscular  (several). 

V.  Anterior  cerebral   ' 

VI.  Middle  cerebral   

VII.  Posterior  communicating 

Vni.  Anterior  choroid  

V  RaUlavian.  Divided  into  three  stages  in  neck.  Second  stage  behind 
E.  ^"'^^^"''"'"^^.^jgnus  anticus,  first  and  third  stages  mtemal  and  external 

to  the  muscle.  ,  ,         .     ,    ,i  i    /       i  i 

I.  Vertebral  (first  stage).  Unites  with  fellow  in  skull  to  form  basilar. 

1.  Spinal   I  In  neck. 

2.  Muscular   I 

3  Posterior  meningeal   \  .  . 

4  interior  spinal'   [in  craxnmn  b^^^^^  jmict.o^ 

5,  Posterior  spinal  •  •  •  |     with  its  fellow.  | 

6  Posterior  inferior  cerebellar  /  V 

7.  Transverse,  several  .  ^^^^^^^^^^^    ^^^^^  ^^^.^^^ 

9  AnSi;iVerim:;;;ebelU      \    artery,    See  special  section 

10.  Superior  cerebellar   — Uram 

11.  Posterior  cerebral   ' 


See  special  section — Brain. 
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TABLE  XI.— THE  ARTERIES  OF  THE  HEAD  AND  NECK— co»<m?/,erf . 

E.  Subclavian  artery — continued. 

II.  Thyroid  axis  (first  stage).    Trifurcates  into  a,  p  and  7- 
a.  Inferior  tliyroid. 

1.  Lai-yugeal. 

2.  Tracheal. 

3.  Esophageal. 

4.  Ascending  cervical. 
Sujn-a-scajndar  (Transversalis  humeri). 

1.  Acromial. 

2.  Subscapular. 

3.  Supra-spinous. 

4.  Infi-a-spinous. 

y-  Transversalis  Colli. 

1.  Superficial  cervical. 

2.  Posterior  scapular  (may  arise  from  3rd  stage  of  subclavian). 

III.  Internal  mammary  (first  stage). 

8  branches  in  chest.    See  Thorax. 

IV.  Superior  intercostal  (first  stage  left,  second  stage  right) 

1.  Profunda  cervicis. 

2.  Intercostal  (see  Thorax). 


TABLE  Xn.— THE  NERVES  OF  THE  HEAD  AND  NECK. 

Cbanial  Nebves. 

I.  Olfactory  to  nasal  mucous  membrane. 

n.  Optic  to  retina. 

ni.  Oculo-vwtor  to  levator  palpebr®,  superior,  internal  and  inferior 
recti,  and  inferior  oblique;  ganglionic  to  ciliary  ganglion  from 

IV.  Trochlear  (or  pathetic)  to  superior  oblique  of  eyeball. 

V.  Trifacial.    Motor  and  sensory  portions.    The  latter  developes  the 
Gasserian  ganghon.    United  nerve  breaks  up  into  a,  p  auA  y 
a.  Ophthalmic  division.  ^ 

1.  Recurrent  meningeal. 

2.  Lachrymal.    Glandular  and  palpebral  branches 

3.  i  rontal.    Supra-orbital  and  sui.ra-trochlear  branches 

4.  Nasal.    Ganglionic  (ciliary),  long  ciliary,  infra-troclilo„,r 

and  nasal  (external  and  internal)  branches 
^Uiary  or  lenticular  ganglion  gives  off  short  ciliarv 
p-  oapenur  mnxillary  AWwmw. 
Recurrent  meningeal. 

1.  Orbital.    Temporal  and  malar  liranches 

2.  Spheno-palatine  or  ganglionic  (Meckel) 

3.  Superior  dental  posterior,  middle,  and  anterior 

4.  Infra-orbital.    Palpebral,  nasal,  and  labial  branches 

"^Z"  "'V^'"/-''-'  ^""n''->'-    Branches  xre  (1) 

Orbital     (2)  Nasal  «,nd  naso-palatine;  (3)  Three  nalafinp 
nerves  (large,  small  and  external);    (4)    Vidian  nf 
Pterygo-palatine  or  pharyngeal 
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TABLE  XII.— THE  NERVES  OF  THE  HEAD  AND  T<IKCK— continued. 

Cbakial  Nbbves — continued. 
V.  Trifacial — continued. 

y.  Infenor  maxillary  division. 

i.  Becurrent  brancli.  througli  foramen  spinosum. 
n.  Internal  Pterygoid  Nerve,  which  gives  motor  and  sensory 
roots  to  Otic  ganglion. 
III.  Smaller  or  ^' motor"  division  (contains  some  sensory 
filaments). 

1.  Deep  temporal  (two  or  three). 

2.  Masseteric. 

3.  Buccal  (sensory)  to  buccinator,   slrin  and  mucous 

membrane. 
5.  External  pterygoid.    To  muscle. 
IV.  Larger  or  "  sensory  "  division  (contains  some  motor  fila- 
ments). 

1.  Auricido- temporal.      Ganglionic    (to    otic  ganglion), 

articular,  mental,  parotid,  auricular,  and  temporal 
branches. 

2.  Lingual  (gustatory)  joined  by  chorda  tympani. 

Ganglionic  to  submaxillary  ganglion. 
Communicating  to  hypoglossal  nerve. 
Sensory  to  mucous  membrane  of  tongue  and  mouth. 
Muscular  to  inferior  lingualis. 

3.  Inferior  dental. 

Mylo-hyoid  (motor). 

Inferior  dental  (posterior  and  anterior). 

Mental. 

Otic  ganglion.  Branches  are  (1)  Communicating  to  the  in- 
ferior maxillary,  Jacobsou's  (glosso-pharyngeal),  facial,  auri- 
culo- temporal,  and  sympathetic  (middle  meningeal  plexus) ; 
(2)  Mits«(ittr,  to  tensor  tympani  and  tensor  palati. 

Submaxillary  ganglion.  (1)  Communicating  to  li^'guj^l; 
chorda  tympani,  and  sympathetic  (on  facial  artery);  (1) 
Glandular  to  salivary  and  mucous  glands. 


VI.  Abducens.    To  external  rectus. 

VII.  Facial. 

a..  Branches  of  commnnication. 

In  petro'sa.     With  (1)  Auditoiy ;   (2)  Meckel's  ganglion 

(through  petrosal) ;  (3)  Otic  ganglion  and  chorda  tympani 

(through  small  petrosal) ;   (4)  middle  meningeal  plexus 

(through  external  petrosal). 
Near  base  of  skull  (after  escape  from  stylo-mastoid  foramen  i 

With(l)  Glosso-pharyngeal;  (2)  Vagus;  (3)  Carotid plexu>. 
In  pa.rotid  region.    With  auriculo-temporal  and  great 

auricular. 

On  face.    With  the  three  divisions  of  the  fifth. 
/3.  Branches  of  distribution. 

In  petrosa.    Tympanic  to  stapedius.  ,   ,  -j 

In  neck.    Posterior  auricular,  digastric  and  stylo-hyoirt. 
On  face.    Temporo-facial  division  :  temporal,  malar,  mlrii- 

orbital.    Cervico-facial  division  :  buccal,  supra-maxillary. 

infra-inaxillary. 


VIII.  .ludifory. 

a.  Branches  of  coiimuiiiication  to  facial. 

/3.  Branches  of  distribution  to  membranous  labjTintli. 
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TABLE  XII.— THE  NERVES  OP  THE  HEAD  AND  l<fECK—coiitimied. 

Cranial  Ner\'es — continued. 

IX.  Glosso-pharyngeal. 

Bleningeal. 

1.  Branches  of  communication  witli  (1)  Vagus;  (2)  Superioi' 

cervical  ganglion. 

2.  Tympanic  or  Jacohson's  nerve.     (1)  Three,  to  lining  of  tym-^ 

panum,  Eustachian  tube,  and  fenestrte  :  (2)  Tlu'ee,  to  carotid 
plexus,  greater  petrosal,  and  small  petrosal. 

3.  Pharyngeal  to  pharyngeal  jjlexus. 

4.  Tonsillar. 

5.  Muscular  to  stylo-pharyngeus. 

6.  Lingual  (anterior  and  posterior  divisions). 

X.  Pnewmo-gastric  or  Vagus. 

1.  Branches  of  communication  with  (1)  Glosso-pharyngeal;  (2) 

Superior  cervical  ganglion  ;  (3)  Hypoglossal ;  (4)  First  and 
second  cervical  nerves  ;  (5)  Spinal-accessory. 

2.  Auricular  or  Arnold's  nerve. 

Communioatiug  with  facial  and  its  posterior  auricular  branch. 
Cutaneous  to  back  of  pinna. 

3.  Pharyngeal  to  pharyngeal  plexus. 

4.  Superior  laryngeal.    (1)  External  laryngeal  to  orico-thyroid, 

inferior  constrictor,  pharyngeal  plexus,  and  superior  cardiac 
nerve;  (2)  Sensory  to  mucous  membrane  of  larynx  ;  (3)  Com- 
municating to  inferior  laryngeal. 

5.  Cervical  cardiac  (suijerior  and  inferior). 

6.  Becurrent  laryngeal.     (1)  Cardiac ;   (2)  OEsophageal ;  (3) 

Tracheal ;    (4)   Laryngeal  (to  all  muscles  except  crico- 
thyroid) ;  (5)  To  superior  laryngeal. 
(For  Tl  loracic  and  Abdominal  Branches  see  special  sections.) 

XI.  Spinal-accessory. 

1.  Communicating  with  (1)  Vagus;   (2)  1st  and  2nd  cervical 

nerves;  (3)  2nd,  3rd  and  4th  cervical  nerves  of  cervical 
plexus. 

2.  Muscular  to  stemo-mastoid  and  trapezius. 

XII.  Hypoglossal. 

1.  Recurrent  meningeal. 

2.  Communicating  with  (1)  Vagus ;  (2)  Superior  cervical  ganglion ; 

(3)  1st  and  2nd  cenacal  nerves ;  (4)  Lingual. 

3.  Descendens  cervicis  (1)  To  sterno-hyoid ;  (2)  To  sterno-thyroid ; 

(3)  To  omo-hyoid ;  (4)  Communicans  cervicis  to  2nd  ahd  3rd 
cervical  nerves. 

4.  Muscular  to  thyro-hyoid. 

5.  Muscular  to  genio-hyoid. 

6.  Muscular  to  hyo-glossus,  stylo-glossus,  genio-glossus  and 

intrinsic  muscles. 

(2,  3  and  4  probably  derived  from  cervical  communication.) 

Spinal  Neuvek. 

A nterior  divisio ns. 

Cervical  plexus  formed  by  anterior  divisions;  first  four  cervical  nerves. 
/  1.  Small  occipital  .  . . .  \ 
I  2.  Great  auricular          [  2nd  and  3rd. 

Superficial]  'f  gJ'Jrn'ifr"'* " 

j  5.  Clavicular   {-3rd  and  4th 

•  6.  Acromial    ) 
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TABLE  XII.— THE  NERVES  OF  THE  HEAD  AND  ifUCK— continued. 

Spinal  Nebves — continued. 

Anterior  divisions — continued. 
Cervical  plexus — continued. 

I  1.  To  sterno-mastoid,  Slid. 
2.  To  levator  anguli  scapulK,  3id. 
,  !  3.  To  recti  antici  and  lateralis  (three  branches). 

Musctuar  ^_  To  scalenus  medius  and  lougus  colli. 

I  5.  To  trapezius,  3rd  and  4th. 

\  6.  To  diaphragm  (phrenic),  3rd,  4th  and  5th. 

11.  To  glosso-pharyngeal  \  r  ^  i  i 

n  m  i  •  Jjoop   between  1st 

2.  To  pneumo-gastric  . .  - 
3.  To  hypoglossal    . . . .  ' 
4.  Communicans  hypoglossi,  2nd  and  3rd. 
5.  To  brachial  plexus,  4th  nerve. 
brachial  plexus.    Branches  above  clavicle. 

1.  To  rhomboids,  5th. 

2.  To  plu-enic  (phrenic  communicating),  5th  or  5th  and  6th. 

3.  To  supra  and  infra  spinati  (supra-scapular),  5th  and  6th. 

4.  To  subclaviuB,  5th  and  6tli.     Usually  communicates  with 

phrenic. 

5.  To  serratus  magnus  (posterior  thoracic,  nerve  of  Bell),  5th, 

6th,  and  7th. 

6.  To  scaleni  and  longus  colli,  5th,  6th,  7th  and  1st  thoracic. 

Sympathetic  Nebves^ 

Superior  cervical  ganglion. 

I  Carotid  plexus.    On  outer  edge  of  internal  carotid  artery. 
,     I        To  (1)  Tympanic  plexus  (Jacobson's) ;  (2)  Vidian ; 
Internal..^  Gasserian  ganglion;   (4)  Sixth  nerve;  (5) 

\  Arterial  wall. 

(  Cavernous  plexus.    On  inner  side  of  arteiy. 

I       To  (1)  Thii-d;   (2)  Fourth;   and  (3)  Ophthahnio 
Ascending-.  division  of  fifth  nerves;  (4)  Lenticular  gang- 

'  lion  ;  (5)  Ai-tei'ial  wall. 

,    (  Communicating  with  ninth,  tenth,  eleventh,  and  twelfth 
Mxtemal..      oi-anial  nerves  and  iu-st  fom-  cervical  nerves. 

,  Pharyngeal,  joining  pharyngeal  plexus. 
Inter iial..  ■  Superior  cardiac.    Left  to  superficial  cardiac  i)le.\'us, 

■     right  to  deep  plexus. 

(  External  carotid  plexus  to  external  carotid  artery  and 
I     its  branches.   The  facial  plexus  joins  the  submaxillarj- 
Anterior...  -     ganglion,  the  middle  meningeal  plexus  joins  the  otic 

ganglion  and  the  facial  nerve  (external  petrosal). 
Descending.  To  middle  ganglion. 
Middle  cervical  ganglion. 

External.    To  5th  and  6th  cervical  nerves. 

,     (  Thyroid  to  thyroid  body. 
Interval.. .  ^  ^[^^Hq  cardiac  to  deep  plexus. 

Ascending  and  descending.     Communicating  with  superior  and 
inferior  ganglia. 
Inferior  cervical  ganglion. 

,        ;  J  To  7th  and  8th  cervical. 
External..  \      .j.ertebral  artery. 
Internal.    Inferior  cardiac  to  deep  plexus. 

Ascending  and  descending  to  middle  cervical  and  1st  thoracic  gangha. 


PART  V. 


THE  THOKAX. 

[Tlie  axilla  having  been  completed,  the  dissectors  of  the  thorax 
should  detach  the  remains  of  the  pectorales,  the  serrati,  and  the 
abdommal  muscles  fi-om  the  outer  sm-faces  of  the  ribs  and  theu- 
cartilages,  and  dissect  the  external  intercostal  muscles.] 

The  External  Intercostal  Muscles  (Pig.  116,  4),  eleven  in 
number  on  each  side,  are  placed  between  the  ribs,  and  are  attached 
to  the  lower  and  upper  borders  and  outer  surfaces  of  the  adjacent 
bones,  the  fibres  running  obliquelj^  downwards  and  forwards.  They 
extend  fi'om  the  tubercles  of  the  ribs  to  the  line  of  junction  with 
the  costal  cartilages  ;  and  beyond  this  point,  prolonged  to  the 
anterior  extremities  of  the  intercostal  spaces,  is  a  tliiu  fascia,  the 
fibres  of  which  take  the  same  direction  as  those  of  the  external 
intercostals. 

[By  removing  the  external  intercostal  in  one  space,  the  outer 
suriace  of  the  internal  intercostal  muscle  will  be  exposed,  and  the 
mtercostal  artery  will  be  found  with  its  accompanying  vein  and 
nerve  The  artery  Kes  at  first  at  the  lower  border  of  "the  rib  bound- 
ing the  space  above,  and  ends  by  anastomo.sing  with  the  corre- 
sponding intercostal  branch  of  the  internal  mammary,  which  runs 
outwards  m  the  substance  of  the  internal  intercostal  muscle.  A 
small  collateral  branch  of  the  artery  will  be  found  at  the  lower  part  of 
each  space  between  the  muscles,  anastomosing  with  a  corresponding 
branch  of  the  internal  manunaiy.]  1  o 

The  Internal  Intercostal  Muscles  (Fig.  IKJ,  5)  take  a  direc- 
tion opposite  to  that  of  the  external  muscles,  and  can  now  bo  seen 
only  m  front,  where  the  external  muscles  are  wanting,  but  wUl  be 
lully  exposed  from  within  the  thorax. 

Each  muscle  in  the  typical  spaces  extends  from  the  ano-les  of 
the  nbs  to  the  anterior  extremity  of  the  space.  It  is  attached  to 
the  superior  border  of  the  lower  rib,  close  to  the  attachment  of 
tHe  external  intercostal,  and  to  the  inner  margin  of  the  vascular 
groove  of  the  upper  rib,  encroaching  ui.on  the  inner  siu'faces  of 
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both  bones.  It  should  be  noted  that  both  external  and  internal 
intercostals  are  attached  to  the  outer  border  of  the  first  rib.  The 
intercostal  muscles,  both  external  and  internal,  are  muscles  of 
inspiration. 

[The  knife  is  to  be  carried  through  the  cartilages  of  all  the  true 
libs  except  the  first,  as  near  the  bones  as  possible,  and  then  along 
the  intercostal  space  between  the  5th  and  6th  ribs  to  the  lower  part 
of  the  sterniim.  The  sternum  having  been  sawn  across  between  the 
1st  and  2nd  ribs,  and  between  the  5th  and  6th  ribs,  the  inter- 
vening part  is  to  be  removed  with  the  triangularis  stenii  and  the 
internal  mammary  vessels,  which  are  necessarily  divided  in  two 
places,  the  plem-£e  being  cut  near  the  median  line  so  as  to  preserve 
the  anterior  mediastinum.] 

The  Triangularis  Sterni  Muscle  (Fig.  259,  3)  lies  at  the  back 
of  the  sternum,  but  when  it  has  been  damaged  by  the  incision  made 
for  injecting  the  subject,  another  specimen  should  be  examined  on 
a  fresh  sterniun  fi'om  the  post-mortem  room.  It  arises  from 
the  inner  surface  of  the  ensiform  cartilage  and  lower  part  of  the 
meso-sternum,  and  from  the  cartilages  of  the  last  two  or  three  ti-ue 
ribs  ;  and  is  inserted  into  the  cartilages  of  the  2nd,  3rd,  4th,  5th 
and  6th  ribs.  Its  digitations,  which  appear  to  be  continuous  with 
those  of  the  trausversalis,  pass  behind  the  internal  mammary  vessels. 
It  acts  as  a  muscle  of  expii-ation  by  depressing  the  ribs,  and  is 
supplied  by  the  intercostal  nerves. 

[The  internal  mammary  arteries  may  now  be  dissected  by  remo  vmg 
the  triangularis  sterni.] 

The  Internal  Mammary  Artery  (Fig.  259,  2)  passes  down- 
wards behind  the  cartUages  of  the  ribs,  about  half  an  inch  froin  the 
margin  of  the  sternum  supei-ficiaUy  to  the  triangularis  sterni,  as  far 
as  the  7th  costal  cartilage,  where  it  divides  into  its  terminal  branches 
the  superior  epigastric  aud  the  musculo-phrenic. 

a.  The  superior  epigastric  hranch,  after  passuig  between  the  sternal 
and  costal  origins  of  the  diaphragm,  enters  the  fibres  of  the  rectus 
abdominis  muscle,  and  anastomoses  with  the  deep  epigastric  brunch 
of  the  external  iliac. 

b.  The  musculo-phrenic  branch  runs  outwards  between  the  lower 
rib  cartilages  and  the  diaphragm,  and  after  perforating  the  latter 
opposite  the  8th  or  9th  cartilage,  supplies  it,  anastomosing  with  tho 
lower  intercostal  arteries,  and  with  the  phi-enic  branches  of  the 
abdominal  aorta. 

The  other  branches  of  the  internal  mammary  are  (c)  comes  m  rrt 
phrevici,  a  small  branch  accomiianying  the  phi-emc  nerve  ;  W 
mediastinal  and  (<•)  pericardiac  branches,  from  which  small  twigs 
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pass  to  form  the  "  siib-pleural  mediastinal  plexus"  (Turner);  (/) 
sUrnul,  to  the  sternum  and  triangularis  sterni;  (</)  anterior  inter- 
costcds,  two  to  each  of  the  upper  six  intercostal  spaces,  running 
outwards  at  first  beneath  the  internal  intercostal  muscle,  then 
between  the  two  intercostals,  and  anastomosing  with  the  posterior 
intercostal  branches ;  and  (A)  perforating  branches  to  the  pectoral 
muscles  and  to  the  mamma  and  the  skin. 

The  vence  comites  of  the  internal  mammary  artery  unite  to  open 
into  the  corresponding  innominate  vein. 

On  opening  the  thorax  as  directed,  the  lungs  wiU  be  exposed 
by  the  necessary  division  of  the  pleuras,  and,  unless  attached  by  old 
adhesions,  have  probably  fallen  back  so  as  to  show  the  pleura 
pericardii  and  its  pLicte  adiposse.  The  great  vessels  of  the  heart  will 
be  seen  emerging  fi-om  the  upper  part  of  the  pericardium,  and  if  the 
pericardium  has  been  opened  to  allow  of  the  injection  of  the  body, 
a  portion  of  the  heart  may  be  visible,  but  for  the  present  the 
opening  may  be  advantageously  closed  with  a  stitch. 

Suh-phural  Cuniiedive  Tissue  (Fig.  257).  Between  the  parietal 
pleiu-a  and  the  chest- wall  may  be  seen  a  well-marked  layer  of  con- 
nective tissue,  which  is  prolonged  in  a  more  attenuated  form 
beneath  the  diaphragmatic  and  pericardiac  plem-a,  and  into  the  neck 
over  the  pleural  domes.  It  is  continuous  with  the  abundant  media- 
stinal areolar  tissue  surrounding  the  vessels  and  nerves,  and  passes 
into  the  neck  and  axillae  chiefly  in  the  foi-m  of  vascular  and  nervous 
sheaths,  and  thi-ough  the  aortic  opening  to  join  the  subperitoneal 
tissue ;  in  certain  positions  it  becomes  the  seat  of  abundant  fatty 
deposits,  as  over  the  front  of  the  pericardium,  where  it  forms  large 
adipose  folds  which  extend  on  to  the  adjacent  part  of  the  dia- 
phragm. It  is  difficult  to  demonstrate  beneath  the  visceral  layer  of 
the  pleura,  but  is  nevertheless  present  and  invests  the  pulmonary 
lobules.  Over  the  root  of  the  lung  it  is  found  in  considerable 
quantity,  and  there  serves  to  bind  the  component  elements  together. 

The  Pleurae  (Fig.  259)  are  two  shut  sacs  of  serous  membrane 
Immg  the  thorax  and  covei-ing  the  lungs,  but  have  been  opened  in 
removing  the  sternum.  One  of  the  lungs  is  to  be  di-awn  forward, 
when  its  pleura  can  be  readily  traced  over  the  inner  surface  of  the 
sternum  and  ribs  (costal  portion)  to  the  back  of  the  root  of  the  lung, 
forming  the  lateral  boundary  of  the  posterior  mediastinum  (media- 
stmal  portion) ;  thence  around  the  hmg  (pulmonary  portion)  to  the 
front  of  the  root,  from  whicli  it  passes  on  to  the  pericardium  (peri- 
cardial layer),  and  is  caii-iod  forward  to  about  the  middle;  of  the 
sterniun,  where  it  becomes  continuous  with  the  costal  portion.  If 
the  lung  is  drawn  forward,  below  its  root  wiU  be  seen  a  fold  of 
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pleura  called  the  lii/amcidum  latum  pnJiaonin,  connecting  the  lower 
lobe  with  the  side  of  the  pericardium  and  diaphragm.  The  pleura 
is  reflected  upon  the  upper  surface  of  the  diaiihragin  below  (dia- 
phragmatic laj'er),  and  prolonged  in  a  conical  form  above  the 
fii-st  rib,  where  it  may  be  felt  behind  the  subclavian  artery  (cer- 
vical layer  or  dome).  The  visceral  layer  of  the  pleura  is  that 
which  covers  the  lung  ;  the  parietal  layer  includes  the  costal  layer 
as  well  as  that  part  which  covers  the  diaphragm  and  the  sides  of 
the  pericardium,  and  enters  into  the  formation  of  the  mediastina 
and  dome.  The  right  pleura  is  shorter  but  wider  than  the  left, 
because  the  diaphragm  rises  higher  on  the  right  side  owing  to  the 
presence  of  the  liver,  and  the  heart  has  a  dii-ection  to  the  left. 

The  position  of  the  anterior  and  inferior  reflections  of  the  pleurie 
should  be  carefully  studied.  The  anterior  reflection  of  the  right 
pleura  passes  a  little  beyond  the  mid-line  of  the  sternum,  that  of 
the  left  pleura  extends  to  the  mid-line  down  to  the  fourth  costal 
cartilage,  but  from  that  point  it  diverges  more  or  less  towards  the 
left.  In  about  eleven  subjects  out  of  twelve  it  does  not  pass 
outside  the  left  sternal  border,  and  consequently  leaves  only  a 
very  narrow  mediastinal  space,  while  the  whole  of  the  pericardium 
opposed  to  the  left  costal  cartilages  and  intercostal  spaces  is  sepa- 
rated from  these  parietal  structures  by  the  pleura. 

The  inferior  reflection  extends  in  a  slightly  ascending  course 
from  the  neck  of  the  12th  rib  around  the  thorax  to  the  sternal  end 
of  the  7th  costal  cartilage,  crossing  the  11th,  10th,  9th,  and  Sth  ribs 
in  succession. 

The  Mediastinum  is  the  space  between  the  j^leura?.  For  con- 
venience of  description  it  is  divided  into  two  parts,  superior  and 
inferior,  the  latter  being  subdivided  into  three  segments,  anterior, 
middle  and  posterior. 

The  Superior  Mediastinum  is  bounded  in  front  by  the  manubrium 
sterni,  the  sterno-hyoid  and  sterno-thjToid  muscles;  behind  by  the 
bodies  of  the  upper  four  thoracic  vertebrre  and  the  longus  colli ; 
above  by  the  oblique  plane  of  the  upper  aperture  of  the  thorax ; 
and  below  by  a  nearly  horizontal  plane  dra^TO  through  the  lower 
surface  of  the  body  of  the  fourth  thoracic  vertebra  and  the  junction 
of  the  manubrium  with  the  body  of  the  sternum.  It  contains  the 
trachea  ;  the  oesophagus  ;  the  thoracic  duct ;  the  arch  of  the  aorta 
and  its  three  great  branches;  the  innominate  veuis,  with  theu- 
tributaries  ;  part  of  tlio  superior  vena  cava ;  the  phrenic,  pneumo- 
gastric,  left  recurrent  laryngeal,  and  cardiac  nerves  ;  lymphatic 
glands;  the  remains  of  the  thymus;  and  a  large  quantity  of 
connective  tissue  investing  these  structures. 
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The  Inferior  portion  of  the.  ijreat  mediastimd  space,  by  an  unneces- 
sary and  somewhat  peiiilexing  convention,  is  divided  into  three 
parts,  anteiior,  middle  and  posterior. 

The  Anterior  Mediastinum  is  boimded  behind  by  the  pericardium, 
(one  of  the  contents  of  the  "middle"  mediastinum),  and  in  front 


Fig.  257. 
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'ig.  257. — Oblique  section  of  superior  mediastinum  below  first  rib  and  first 
thoracic  vertebra  (Anderson  ajid  Makins)  from  beneath.  The  pleui-a  lias 
been  removed. 


1.  Stei-num. 

2.  Ist  costal  cartilage. 

3.  Remains  of  thymus. 

4.  Internal  mammary  vessels. 

5.  Visceral  portion   of  subpleural 

tissue. 
G.  Right  phrenic  nerve. 

7.  Left  phrenic  nerve. 

8.  Innominate  vein. 

9.  Parietal   lamina   of  subpleural 

tissue. 

10.  Left  vagus. 

11.  Dome  of  subpleural  tissue. 


12.  Left  carotid. 

13.  Under  surface  of  1st  rib. 

14.  Trachea. 

15.  Under  surface  of  1st  thoracic 

vertebra. 

16.  Left  subclavian. 

18.  Left  recurrent  laryngeal  nerve. 

20.  Thoracic  duct. 

22.  Oesophagus. 

24.  1st  thoracic  nerve. 

26.  Sympathetic. 

28.  Superior  intercostal  artery. 
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by  a  small  piece  of  the  left  half  of  the  meso-sternum,  with  occa- 
sionally a  small  portion  of  the  sixth  and  seventh  costal  cartilages 
and  the  fifth  and  sixth  intercostal  spaces.  It  contains  only  a  little 
ceUiilar  tissue  contimious  with  the  subpleural  tissue,  and  some 
lymphatics  (the  triangularis  sterni  and  internal  mammary  vessels 
being  regarded  as  parietal  structures). 

The  Middle  Mediastinum  is  not  bounded  in  front  or  behind, 


Pig.  2r38. 


unless  the  anterior  and  posterior  mediastina  can  be  regarded  as 
boundaries.  It  contains  the  pericardium  and  its  contents,  the 
small  extra-pericardial  portion  of  the  descending  vena  cava,  the 


Fie  258  —Horizontal  section  of  superior  mediastinum  tlu-ougli  Srd  thoracic 
vertebra  from  above  (after  Braiuie). 


1.  Inferior  thyroid  vein. 

2.  Pectorahs  major. 

3.  Innominate  artery. 

4.  Internal  mammary  artery. 

5.  Sternum. 

6.  Bight  innominate  vein. 

7.  Bemains  of  thymus  (line  .passes 

through  sterno-thyroid). 

8.  Bight  phrenic. 

9.  Clavicle. 

10.  Bight  vagus. 

11.  Sterno-hyoid. 


12. 
13. 
14. 

15 


Neck  of  5th  rib. 
Left  innominate  vein. 
Trachea,  with  recurrent  laryngeal 

nerve  on  left  side. 
Left  common  carotid. 

16.  ffisophagus. 

17.  Left  vagus. 

18.  Left  subclavian. 

19.  Left  vertebral  (arising  here  from 

aorta). 
21.  Lung. 
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arch  of  the  great  azj^gos  veiii,  the  roots  of  the  lungs,  the  jihrenic 
nerves,  and  the  cardiac  plexuses. 

The  Posterior  Afediastinum,  bounded  in  fi'ont  by  the  i>ericardivim, 
and  behind  by  the  thoracic  vertebrre  below  the  fourth,  will  be  after- 
wards dissected ;  it  contains  the  descending  thoracic  aorta  and  its 
branches,  the  oesophagus,  the  pneumo-gastric  nerves,  the  azygos 


Fig.  259. 


veins,  the  thoracic,  duct,  the  splanchnic  nerves,  some  Ijonphatic 
glands,  and  a  quantity  of  connective  tissue  investing  the  aorta  and 
other  structures  in  the  space. 

[To  examine  the  middle  mediastinum,  the  ribs  should  be  divided 
about  thi;ee  inches  from  their  cartilages,  and  the  pieces  turned 
DacJc  to  give  more  room,  but  the  first  rib  must  not  be  interfered 


Fig.  2.59.- 


-Diagram  of  a  transverse  section  of  the  thorax  (altered  fi-om 
Wilson  and  Carter,  by  J.  T.  Gray). 


1.  Anterior  mediastinum. 

2.  Internal  mammary  vessels. 

3.  Triangularis  sterni  muscle. 

4.  Right    phrenic    nerve  between 

pleura  and  pericardium. 
o.  Left  phrenic  nerve  between  pleura 
and  pericardium. 
'Ihoracic  duct  in  posterior  medias- 
tinum. 

CRsophagus  with   left   vagus  in 
front  and  right  vagus  behind. 


8.  Vena  azygos  major. 

9.  Thoracic  aorta,  giving  off  inter- 

costal arteries. 
10.  Gangliated  cord  of  sympathetic 
R.  V.  Right  ventricle.     R.  A.  Right 

auricle    of   heart   in  middle 

mediastinum. 
P.  A.  Pulmonary  artery. 
A.  Aorta. 

C.  Vemi  cava  superior, 
V.  Thoracic  vertebra. 
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with,  and  care  should  be  taken  to  divide  the  second  rib  in  front  of 
the  attachment  of  the  scalenus  posticus.  The  lungs  are  to  be 
drawn  away  from  the  heart,  and  the  layer  of  pleura  reflected  on 
the  pericardium  is  then  to  be  carefully  removed  (the  phrenic 
nerves  Ipng  between  the  two  serous  membranes  on  each  side  being- 
preserved),  and  the  roots  of  the  lungs  cleaned  \vithout  injuring  the 
pericardium.  After  observing  the  external  surface  of  the  pericardium, 
it  may  be  opened  by  an  oblique  incision  from  above  downwards  and 
to  the  left,  in  order  to  study  its  interior.] 

The  Pericardium  (Fig.  259)  is  a  fibro-serous  membrane  en- 
closing the  heai-t.  The  Fibrous  layer  is  of  conical  shape,  attached 
by  its  base  to  the  thoracic  surface  of  the  diaphragm,  while  its  narrow 
upper  ex  tremity  becomes  lost  upon  the  adventitia  of  the  gi-eat  vessels. 
It  receives  a  band  of  fibrous  tissue  fi-om  the  deep  cervical  fascia  in 
front,  and  is  connected  to  the  sternum  and  spine  by  fascial  Hgamentous 
processes.  Its  outer  surface  gives  attachment  in  the  greater  part  of 
its  extent  to  the  pleui-as,  which  leave  a  mesial  posterior  mediastinal 
space  uncovered  behind,  and  a  vei-y  nan-ow  anterior  mediastinal 
space  to  the  left  of  the  middle  line  in  fi-ont.  The  latter  usually 
lies  behind  the  lower  third  of  the  left  side  of  the  meso-stemum. 

The  Serous  layer  resembles  other  serous  metabranes  in  having 
parietal  and  visceral  reflections.  The  parietal  lamina  covers  the 
inner  surface  of  the  fibrous  layer,  and  the  cardiac  area  of  the  dia- 
phragm; the  visceral  layer  invests  the  heart  and  the  roots  of  all  the 
great  vessels,  extending  as  a  common  tube  for  the  aorta  and  pulmo- 
nary artery  for  a  distance  of  about  two  inches  fi-om  theii-  origin.  It 
also  surrounds  the  pulmonary  veins  and  superior  vena  cava,  but 
covers  the  inferior  vena  cava  only  on  its  anterior  half,  the  posterior 
half  of  the  vessel  blending  with  the  fibrous  pericai-dium  just  after 
piercing  the  diaphragm.  It  forms  a  number  of  pouches  between 
the  great  vessels.  Two  of  these  are  specially  noteworthy,  the 
oblique  sinus,  between  the  inferior  left  pulmonary  vein  and  the 
inferior  vena  cava ;  and  the  transverse  sinus,  a  complete  tunnel 
between  the  conjoined  arterial  trunks  (aorta  and  pulmonic)  in  front, 
and  the  venous  trunks  behind  and  below. 

The  fibrous  layer  and  the  parietal  portion  of  the  serous  pericar- 
dium are  supplied  by  branches  from  the  aorta,  the  intercostals,  the 
phi-enics,  and  the  internal  mammary  arteries.  The  visceral  peri- 
cardium is  supplied  by  twigs  of  the  coronary  arteries. 

The  Phrenic  Nerves  (Fig.  259,  4,  5)  may  be  followed  in  the 
whole  of  their  course,  if  the  dissection  of  the  neck  is  sufficiently 
advanced,  and  should  be  carefully  preserved.  Each  nerve  arises 
from  the  4th  and  5th  cervical  nerves,  and  fi-equently  by  a  small 
branch  from  the  3rd ;  it  crosses  the  scalenus  anticus  in  the  neck,  and 
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reaches  the  front  of  the  first  stage  of  the  subclavian  artery,  com- 
municating with  a  branch  from  the  inferior  cervical  ganglion  and 
sometimes  with  the  nerve  to  the  subclavius.    Passing  behind  the 
subclavian  vein  and  in  front  of  the  root  of  internal  mammary 
artery,  it  enters  the  thorax.    The  left  nerve  then  runs  between  the 
horizontal  arch  of  the  aorta  and  the  left  lung  in  front  of  the  pueumo- 
gastric  nerve,  while  the  right  nerve  lies  to  the  outer  side  of  the 
right  imiominate  vein  and  the  superior  cava.    Both  nerves  pass  in 
front  of  the  roots  of  the  lungs,  and  between  the  pleura?  and  23eri- 
cardium,  give  filaments  to  both  membranes,  and  finally  pierce  and 
supply  the  diaphi-agm ;  the  right  also  giving  branches  to  the  capsule 
of  the  liver,  the  left  communicating  with  the  solar  plexus.  The 
left  nerve  is  longer  than  the  right,  partly  because  of  the  deflection 
of  its  coiu'se  by  the  projection  of  the  heart  to  the  left,  partly  on 
accoimt  of  the  lower  level  of  the  diaphragm  on  this  side.  Accom= 
panying  each  nerve  may  be  seen  a  small  comes  nervi phrenici  artery 
ftom  the  internal  mammary. 

[The  pericardium  is  to  be  dissected  from  the  roots  of  the  lungs 
and  entirely  removed  from  the  great  vessels,  except  a  emaU  piece 
which  should  be  left  to  mark  the  point  at  wHch  it  was  attached  to 
the  aorta.  In  domg  this  care  must  be  taken  of  the  left  phi-enic  and 
left  imemno-gastric  nerves,  as  weU  as  of  some  smaU  cardiac  nerves 
and  the  left  superior  mtercostal  vein,  aU  of  which  cross  the  arch 
01  the  aorta.] 

The  Roots  of  the  Lungs  (Figs.  259  and  260)  are  each  formed 
by  a  pulmonary  artery,  two  puhnonary  veins,  and  a  bronchus  with 
smaU  bronchial  vessels,  the  anterior  and  posterior  puhnonary 
plexuses  of  the  pneumo-gastric  and  sjonpathetic  nerves,  and  some 
lymphatics,  all  bound  together  by  connective  tissue  continuous  with 
the  mediastinal  and  subpleural  tissue,  and  invested  by  a  fold  of 
pleura.  The  order  of  the  three  principal  structui-es  from  before 
backwards  is  the  same  on  both  sides  of  the  body,  viz.,  veins,  artery 
and  bronchus  ;  from  above  downwards  on  the  right  side  the  order 
18  the  reverse,  viz.,  bronchus,  artery,  veins;  but  on  the  left  side  it 
is  artery,  bronchus,  veins.  The  reason  of  this  difference  is,  that  a 
large  eparterial  branch  is  given  off  from  the  right  bronchus  to  the 
upper  obe  of  the  lung,  while  the  branch  to  the  corresponcUng  lobe 
"1  the  left  lung  is  hyparterial  (.see  p.  oT-'i). 

J\ieriykt  root  is  related  in  front  to  the  superior  vena  cava  and 
the  phrenic  nerve;  hehind  to  the  vena  azygos  major  and  the  vao-us 
nerve;  and  the  vena  azygos  major  curves  over  it  «io.eto  teiWifp 
m  the  superior  cava. 
The  left  root  has  m  front  the  phi-enic  norvo ;  hehind,  the  descendin<^ 
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arcli  of  the  aorta  and  vagus  nerve ;  ahove,  the  horizontal  arch 
of  the  aorta  and  the  recurrent  laryngeal  neiTS,  and  helow  the 
ligamentum  latum  pulmonis. 

The  Lungs  (Fig.  260)  varj'  very  much  in  condition  in  different 
bodies.    They  are  somewhat  contracted,  but  if  perfectly  healthy 


Fig.  260. 


theu-  surfaces  are  smooth,  and  the  tissue  is  elastic  and  crepitant 
throughout.  They  are  of  a  pinkish  white  colour,  marbled  and 
mottled,  in  the  adult,  with  lines  of  bluish  black  pigment,  which 
miay  be  greatly  exaggerated  in  residents  in  large  towns.  Their 


Pig.  260.— The  heart  and  lungs  (from  Wilson}. 

1.  Eight  ventricle. 

2.  Left  ventricle. 

3.  Bight  auricle. 

4.  Left  auricular  appendix. 

5.  Pulmonary  artery. 

6.  Right  pulmonary  artery. 

7.  Left  pulmonary  artery. 

8.  Remains  of  the  ductus  arteriosus. 

9.  Arch  of  the  aorta. 

10.  Suiierior  vena  cava. 

11.  Innominate  artery,  and  in  front  of 

it  the  right  innominate  vein. 

12.  Bight  subclavian  vein,  and  behind 

it  the  corresponding  artery. 


13.  Bight  common  carotid  artery  and 
jugular  vein. 

14.  Left  innominate  vein.  [vein. 

15.  Left  carotid  artery  and  jugular 

16.  Left  subclavian  vein  and  arterj*. 

17.  Trachea.  [bronchus. 

18.  Eparterial     branch     of  right 

19.  Left  bronchus. 

20.  20.  Pulmonary  veins. 

21.  Superior  lobe  "of  the  right  lung. 

22.  Middle  lobe.  i 

23.  Inferior  lobe.  I 

24.  Superior  lobe  of  the  left  lung.  I 

25.  Inferior  lobe.  ' 
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united  weight  averages  about  43  ounces,  of  which  about  22  belong 
to  the  right  hing,  and  their  specific  gravitj"-  varies  from  0-345  to 
0-746. 

Each  lung  is  divided  into  two  priuci^Dal  segraents  bj'  an  oblique 
fissm-e,  and  the  upper  segment  of  the  right  is  intersected  bj^  a  second 
fissure.  These  fissures  extend  down  to  the  roots  and  subdivide 
the  lungs  into  lobes,  superior  and  inferior  on  the  left  side,  and 
superior,  middle  and  inferior  on  the  right.  The  superior  lobe  of 
the  right  lung  receives  a  large  eparterial  bronchial  tube,  which 
passes  above  the  right  pulmonary  artery ;  all  the  other  tubes  of 
both  lungs  being  hyparterial. 

The  pulmonic  plem-a  is  intimately  adherent  to  the  lung  tissue, 
and  is  prolonged  into  the  fissm-es. 

Each  lung  may  be  described  as  having  a  base,  an  apex,  an  ex- 
ternal or  parietal  siu-face,  an  internal  or  mediastinal  sm-face,  and 
anterior,  posterior  and  inferior  margins. 

The  base  is  concave,  with  sharp  margins,  and  rests  upon  the  dia- 
phragm. The  apex  is  rounded  and  projects  only  to  a  small  extent 
above  the  oblique  plane  of  the  upper  opening  of  the  thorax,  but  it 
reaches  about  an  inch  and  a  half  above  the  horizontal  level  of  the 
fii'st  costal  cartilage,  and  Hes  behind  the  subclavian  vessels.  The 
outer  surface,  moulded  to  the  inner  surface  of  the  thoracic  wall,  is 
strongly  convex  and  marked  by  oblique  ridges  corresponding  to 
the  intercostal  spaces,  and  by  a  long  oblique  fissm-e  running  from 
a  httle  below  the  apex  at  the  back  to  the  lower  part  of  the  anterior 
border  in  the  front.  In  the  right  lung  the  portion  of  the  organ 
above  this  fissure  is  subdivided  by  a  second  deep  fissui-e,  passing 
almost  horizontally  forwards  from  the  middle  of  the  oblique  fissm-e 
to  the  anterior  margin.  The  inner  surface  may  be  divided  into 
three  portions,  corresponding  to  the  superior,  middle  and  posterior 
mediastina,  the  middle  mediastinal  portion  presenting  an  ii-re"-ular 
aperture,  the  hihim,  for  the  passage  of  the  structui-es  of  the 
root.  In  a  lung  which  has  been  hardened  in  situ,  each  segment 
bears  distinct  impressions  of  the  principal  structiu-es  contained 
within  the  con-esponding  part  of  the  interpleui-al  space.  This 
moulding  is  indicated  in  Pigs.  261  and  262,  and  conveys  a  valuable 
idea  of  the  relations  of  the  siu-face  under  consideration. 

The  anterior  margin  of  each  lung  is  sharp  and  ovoriaps  the  heart 
and  great  vessels,  reaching  the  mid-line  of  the  sternum  opposite 
the  third  costal  cartilage,  and  meeting  the  opposite  lung.  That  of 
the  right  lung  then  passes  vertically  downwards  as  low  as  the 
junction  of  the  gladiolus  with  the  ensiform  cartilage-  whUst 
that  of  the  left  lung  passes  outwards  to  the  loft  in  a  curved 
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Fig.  261. 


11  - 


Fig.  261.-The  inner  aspect  of  the  right  lung  showing  its  relations  to  the 
^  mediastinal  structures.    (From  the  model  of  His.) 


1.  For  right  innominate  vein. 

2.  Bronchi. 

3.  For  trachea.  .  . 

4  For  cesophagus  (the  position  is 
indicated  above,  but  there  is  no 
distinct  impression  above  the 
hiluni). 

5.  For  lower  end  of  vena  cava  superior. 


6.  For  left  auricle. 

7.  Veins. 

8.  For  vena  cava  inferior. 

9.  Arteries. 

10.  For  aorta. 

11.  For  right  auricle  and  right  ven- 

tricle (hitter  below). 
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Pig.  262. 


Fig.  262.— The  inner  aspect  of  the 
mediastinal  Btructures. 

Position  of  oesophagus  and  tracliea 

(no  nnpression). 
For  left  common  carotid  artery. 
Bronclius. 
For  arch  of  aorta. 
For  thoracic  aorta 
For  puhnonary  artery. 
For  tesopliagus. 


eft  lung,  showing  its  rehitions  to  the 
(From  the  model  of  His.) 

8.  Veins. 
10.  Arteries. 

12.  For  left  auricular  appendage. 
14.  For  right  ventricle  and  pulmonic 

sinus  arteriosus. 
16.  Arteries. 
18.  For  left  ventricle. 
20.  For  cardiac  apex. 
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dii-ection  beMucl  the  fifth  costal  cartilage  and  sixth  nb  around 
the  apex  of  the  heart,  and  finally  inwards  to  join  the  inferior 
border.  There  is  hence  an  interspace  between  the  two  antei-ior 
borders,  in  which  the  pericardium  is  separated  from  the  parietes 
only  by  the  inner  portion  of  the  left  pleura  and  the  subpleui'al  and 
mediastinal  connective  tissue.  This  space  coincides  with  the  area 
n/'cardiuc  duJncsa  of  physicians.  It  will  be  seen  that  it  is  much 
larger  than  the  "anterior  mediastinum"  (Fig.  259),  and  is  very 
different  in  outline.  It  should  be  remembered  also  that  while  the 
mediastinal  area  is  constant  in  its  dimensions,  the  inteiiiulmonic 
area  varies  during  life  with  the  amount  of  au'  in  the  lungs,  and  for 
obvious  reasons  may  be  greatly  widened  when  exposed  in  the  dead 
subject. 

The  inferior  nmrgin  is  sharply  defined  and  follows  the  hue  of 
reflection  of  the  pleura,  but  never  reaches  quite  so  low,  even  after 
the  deepest  inspiration. 

The  left  lung  is  somewhat  longer  vertically  than  the  right,  owing 
to  the  lower  level  of  the  diaphi'agm  on  the  left  side  ;  it  is,  however, 
of  smaller  bulk  in  consequence  of  the  encroachment  of  the  ventricu- 
lar portion  of  the  heart  upon  that  side  of  the  thoracic  cavity. 

The  Heart  (Fig.  263)  is  placed  obliquely  between  the  lungs,  and 
rests  on  the  diaphragm,  with  its  base  dii-ected  backwai-ds  and  to  the 
right,  and  the  apex  to  the  left  side.  The  base  Ues  opposite  to  the 
6th  7th  and  8th  thoracic  vertebrtB,  and  the  apex  beats  between  the 
oth'and'eth  ribs,  about  3  inches  fi'om  the  middle  line,  below  and 
to  the  inner  side  of  the  nipple.  A  median  sagittal  secfum  of  the 
body  (Fig.  270)  leaves,  on  the  right  side,  a  portion  of  both  auiicles. 
with  all  the  venous  orifices  except  those  of  the  left  pulmonary 
veins,  and  a  small  portion  of  the  anterior  part  of  the  right  ventricle 
On  the  left  are  the  whole  of  the  left  ventricle,  nearly  the  whole  of 
the  right  ventricle,  the  pulmonic  and  aortic  orifices  (the  latter 
sometimes  in  the  median  line,  rarely  to  the  right),  portions  of  both 
auricles,  and  the  openings  of  the  left  pulmonary  veins 

The  right  hordn-  of  the  heart  is  situated  an  inch  and  a  halt  ii-om 
the  middle  line;  the  upr.r,  which  is  about  two  inches  below  the  nia  e 
nipple  and  one  to  its  sternal  sicft,  lies  three  inches  from  the  middle 
of  the  sternum  ;  the  hase  is  opposite  the  6th,  7th,  and  8th  thoracic 
vertebrae;  and  the  hwer  border  is  marked  by  a  Ime  drawn  from 
the  6th  right  chondro-sterual  articulation  to  the  apex  of  the  heart. 

The  positions  of  the  central  points  of  the  arterial  and  <,«r<a</o- 
ventri,^lar  orifices,  according  to  Braune,  are  as  M  ows,  but  the  e 
are,  of  course,  subject  to  considerable  variation  The  Ostnunjtd- 
rnonale  lies  behind  the  upper  border  of  the  thu-d  left  costal  cartilage. 
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a  fifth  of  an  inch  from  the  sternal  border;  the  Ostium  aorticum, 
behind  the  middle  of  the  left  half  of  the  sternum  opposite  the 
third  costal  cartilage ;  the  Ostium  hicuspidale,  in  the  thu'd  left 
intercostal  space,  two-fifths  of  an  inch  to  the  left  of  the  sternum ; 


Pig.  263. 


and  the  Ostium  tricuspidale,  a  little  to  the  right  of  the  mid-line  of 
the  sternum,  opposite  the  fourth  intercostal  space. 

The  surface  of  the  heart,  with  its  pericardial  investment,  is 
related  (1)  to  the  thoracic  wall,  in  the  triangular  space  already 
described  as  the  anterior  mediastinum  ;  (2)  to  the  inner  surface  of 
the  pleura  and  lungs  (see  Pigs.  261  and  262) ;  (3)  to  the  posterior 

Fig.  263.=Diagram  of  the  relations  of  the  thoracic  viscera  to  the  walls  of 

the  chest, 


1.  Situation  of  pulmonary  orifice. 

2.  Lett  auriculo-ventricular  orifice. 

3.  Orifice  of  aorta. 

4.  Right  auriculo-ventricular  orifice. 

5.  Limit  of  the  anterior  and  inferior 

border  of  left  lung  in  complete 
expiration. 
C.  Ditto  of  right  lung. 

7.  Limit  of  left  lung  in  inspiration. 

8.  Ditto  of  right  lung  in  inspiration. 

9.  Limit  of  left  pleura.    (This  more 

often  keeps  within  the  costal 


margin  down  to  tlie  7th  rib,) 

10.  Limit  of  left  lileura, 

11.  Superior  cul-de-sac  of  left  lung. 

12.  Ditto  of  right  lung. 

13.  Right  auricle. 

14.  Right  auricular  appendage. 

15.  Left  auricle. 

16.  Limit  of  diaphragm  in  complete 

exijiration. 

17.  Ditto,  ditto. 

18.  Ditto,  ditto,  in  complete  inspira- 

tion, 
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mediastinal  structures,  and  (4)  to  the  diaphragm.  The  anterior 
mediastinal  area  lies  on  the  left  side  of  the  median  line,  and 
comprises  only  a  small  portion  of  the  anterior  aspect  of  the  right 
ventricle. 

The  rujht  j^ulmonro  area  consists  of  a  small  part  of  the  right 
ventricle,  the  right  auricle  with  its  appendage,  and  hehind  these 
the  right  side  of  the  left  auricle. 

The  left  pulmonic  area  includes  a  portion  of  the  left  border  of  the 
right  ventricle,  the  superior  external  aspect  of  the  left  ventricle, 
the  left  side  of  the  left  auricle,  with  its  appendage,  the  anterior 
inter-ventrioular  furrow,  and  part  of  the  auriculo- ventricular 
fui'row. 

The  diaphragmatic  area  consists  of  portions  of  the  right  and  left 
ventricles,  with  the  posterior  inter- ventricular  septum ;  and  a  portion 
of  the  right  auricle,  with  the  inferior  caval  orifice. 

The  posterior  mediastinal  area  consists  of  the  posterior  part  of 
the  base  of  the  heart,  with  the  pulmonic  veins. 

The  weight  of  the  healthy  heart  averages  11  oz.  in  the  male  and 
9  oz.  in  the  female. 

The  anterior  aspect  of  the  heart  is  convex,  and  is  foiTued  almost 
entirely  by  the  right  ventricle  and  auricular  appendage ;  but  a  small 
portion  of  the  right  auricle  is  seen  at  the  right  side,  and  a  part  of 
the  left  ventricle  at  the  apex  and  the  left  border,  while  the  iiTegular 
border  of  the  left  auricular  appendage  appears  to  the  left  of  the 
pulmonary  artery.  The  postero-inferior  sm-face  of  the  heart,  which 
rests  for  the  most  jDart  upon  the  diaphi-agm,  is  flattened,  and  is 
formed  by  part  of  the  right  aui'icle,  and  by  the  left  auricle  and 
ventricle,  which  last  forms  the  apex  of  the  heart.  Each  sui-face  of 
the  heart  is  grooved,  by  the  divisions  between  the  aui-icles  and 
ventricles.  The  atiterior  inter -ventricular  groove  is  near  the  left 
border  of  the  heart,  whilst  the  piosierior  inter-ventricular  groove  lies 
a  little  to  the  right,  their  positions  indicating  the  oblique  direction 
of  the  septum.  In  these  grooves  will  be  seen  the  descending 
branches  of  the  coronary  vessels. 

The  Corollary  Arteries  (right  and  left)  are  the  first  branches 
of  the  aorta,  and  supply  the  substance  of  the  heart.  They  are  to 
bo  found  on  either  side  of  the  pulmonary  artery,  with  a  plexus 
{coronary)  of  nerves  accompanying  each. 

The  left  coronary  artery  arises  fi'om  the  left  posterior  sinus  of 
Valsalva,  and  passes  behind  the  pulmonary  artery  and  to  its  left 
side,  there  breaking  up  into  two  branches,  (1)  nuriciilo-ventriciilar. 
which  runs  in  the  auriculo-ventricular  groove  on  the  posterior 
aspect  of  the  heart  to  anastomose  with  the  corresponding  branch  of 
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the  right  coronary  artery ;  and  (2)  anterior  intcr-ventricular,  which 
runs  in  the  anterior  inter-ventriculai"  groove  to  the  apex  of  the 
heart.  The  artery  supplies  branches  to  both  ventricles,  the  left 
aiu'icle,  the  pulmonary  artery,  the  aorta,  and  the  septum. 

The  right  coronary  artery  springs  fi'om  the  anterior  sinus  of 
Valsalva,  coixrses  from  left  to  right  in  the  am-iculo-ventricular 
groove,  and  opposite  the  posterior  inter- ventricular  fui-row  divides 
into  aiiriculo-veniricidar  and  posterior  inter-ventricular  branches, 
the  latter  running  in  the  groove  to  the  apex  to  anastomose  with  the 
anterior  inter-ventricular  of  the  left  artery.  It  supplies  branches 
to  both  venti'icles,  the  right  auricle,  the  aorta,  and  the  pulmonary 
artery. 

The  Veins  of  the  heart  do  not  correspond  precisely  to  the  arteries. 
The  yreat  cardiac  vein  runs  up  the  anterior  inter- ventricular  groove 
with  the  descending  branch  of  the  left  coronary  artery,  but  leaves 
it  to  pass  along  the  horizontal  amiculo-ventricular  groove  to  the 
back  of  the  heart,  where  it  becomes  considerably  enlarged,  and 
terminates  by  foi-ming  the  coronary  sinus,  between  the  left  auricle 
and  ventricle.  It  receives  the  posterior  cardiac  veins  from  the  back 
of  the  heart,  the  middle  cardiac  vein  which  foUows  the  inter- 
ventricular groove  behind,  the  right  coronary  vein  which  enters  it 
near  the  tei-mination,  and  small  branches  from  the  aiu'icles,  including 
the  oblique  vein  of  Marshall,  which  runs  downwards  and  inwards 
over  the  back  of  the  left  auricle,  and  probably  represents  the 
remains  of  the  fcetal  left  superior  vena  cava.  Pinally  it  opens  by 
means  of  the  coronary  sinus  into  the  back  of  the  right  am-icle. 

Some  small  anterior  cardiac  veins,  and  other  small  veins  called 
the  vente  minimce  cordis,  pass  directly  into  the  right  auricle. 

The  superficial  cardiac  jilexus  of  the  sympathetic  is  situated 
between  the  arch  of  the  aorta  and  the  bif  lu-cation  of  the  pulmonary 
artery,  and  gives  branches  to  the  fi-ont  and  back  of  the  heart.  To 
it  may  be  traced  the  left  superior  cardiac  nerve  of  the  sympathetic, 
the  inferior  cervical  cardiac  of  the  left  vagus,  the  cardiac  branch 
from  the  recuixent  laryngeal,  and  branches  from  the  deep  cardiac 
plexus. 

The  deep  cardiac  plexus  lies  behind  the  aorta,  and  is  formed  by 
all  the  cardiac  nerves  of  the  right  side,  and  the  middle  and 
mferior  cardiac  of  the  left  sjTnpathetic  and  the  superior  cardiac 
of  the  left  vagus. 

The  Great  Vessels  of  the  Heart  (Pig.  269)  have  the  following 
positions.  The  vena  cava  superior  lies  to  the  right,  the  pulmonary 
artery  to  the  left,  and  between  them  is  the  arch  of  the  aorta.  The 
inferior  vena  cava  can  bo  seen  piercing  the  diaphragm  at  the  back  of 
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the  heart,  by  drawing  the  organ  ui^wards ;  and  the  right  and  left 
pulmonary  veins  pass  outwards  from  the  back  of  the  left  auricle  to 
join  the  roots  of  the  lungs. 

The  Cavities  of  the  heart  are  to  be  opened  in  situ,  and  in  the 
order  in  which  the  blood  enters  them. 

[The  right  auricle  is  to  be  opened  by  one  incision  from  the 
superior  to  the  inferior  vena  cava,  and  another  at  right  angles 
to  it  into  the  auricular  appendage.] 

Right  Auricle  (Fig.  264,  i). — The  interior  of  the  auricle  consists 
of  a  main  cavity,  the  atrium  or  sinus  venosus,  and  the  diverticulum 
of  the  auricular  appendage.  It  is  smooth  internally,  except  on  its 
anterior  wall  and  in  the  appendix,  where  the  muscular  fibres  form 
prominent  bands,  for  the  most  part  running  parallel  to  each  other 
like  the  teeth  of  a  comb,  and  hence  called  musculi  pedinati.  The 
endocardium,  or  lining  membrane,  is  seen  to  be  continuous  with 
the  lining  membrane  of  the  veins. 

The  large  openings  into  the  right  auricle  are  those  of  the  superior 
vena  cava  (3),  entering  at  the  upper  and  anterior  part;  the  inferior 
vena  cava  (4) ,  entering  at  the  lower  and  back  part ;  and  the  coronary 
sinus  (7),  lying  between  the  inferior  caved  and  the  auricuJo-ventri- 
cular  (9)  openings  and  below  the  Eustachian  valve. 

The  foramina  Thehesii  are  numerous  small  openings  which  are 
foimd  in  the  wall  of  the  auricle,  corresponding  to  the  anterior 
cardiac  veins  and  the  vena3  cordis  minimse.  Similar  but  still 
smaller  apertui-es  may  be  found  in  the  other  cavities. 

The  tubercle  of  Loiuer  is  a  projection  occasionally  found  in  the 
wall  of  the  aiuicle,  between  the  superior  and  inferior  venae  oavoB. 
It  depends  upon  a  subserous  deposit  of  fat. 

The  coronary  valve  (8)  (valve  of  Thebesias)  is  a  thin  imperfect 
endocardial  fold  at  the  orifice  of  the  coronary  sinus. 

The  Eustachian  valve  (6)  is  a  semilunar  fold  placed  in  fi-ont  and  to 
the  left  of  the  opening  of  the  vena  cava  inferior,  extending  between 
this  orifice  and  the  lower  border  of  the  anniilxxs  ovalis  unmediately 
above  the  opening  of  the  coronary  sinus.  In  the  fcetus  it  du-ects 
the  cuiTcnt  of  blood  from  the  inferior  vena  cava  thi-ough  the 
foramen  ovale,  but  in  the  adult  is  generally  oribriform  and  very 
imperfect. 

The  fissa  ovalis  and  nnnulus  ovalis  (5)  are  also  remains  of  fcetal 
structui'es,  found  on  the  inner  wall  of  the  right  auricle. 

The  annulus  oralis  is  a  muscular  ring  suiTOunding  the  shallow 
fossa  ovalis,  and  representing  the  margin  of  the  foramen  ovale  of 
the  fcetus.    The  fossa  ovalis  is  a  thin  membranous  portion  of  tue 
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inter-auriciilar  septum,  fonned  by  the  foetal  valve  of  the  foramen 
ovale.  This  membrane  rises  from  the  posterior  margin,  of  the 
foramen  about  the  foiu-th  month  of  foetal  Ufe,  and,  as  it  develops, 
giaduaUy  overlaps  the  anterior  margin  of  the  opening,  so  as  to 
form  a  complete  valve  which  allows  the  passage  of  the  blood  from 
right  to  left,  but  intercepts  it  in  the  opposite  direction.  Afterbirth 
the  aperture  gradually  becomes  obliterated,  but  not  infrequently  a 


Fig.  264. 


Fig.  264. — Eight  side  of  the  heart  laid  open  (from  Wilson). 


1.  Cavity  of  riglit  auricle. 

2.  Auricular  appendix ;  in  its  cavity 

are  seen  the  musculi  pectinati. 

3.  Superior  vena  cava,  opening  into 

the  upper  part  of  the  right 
auricle. 

4.  Inferior  vena  cava. 

5.  Fossa  ovalis;  the  prominent  ridge 

surrounding  it  is  the  annulus 
ovalis. 

6.  Eustachian  valve. 

7.  Opening  of  the  coronary  sinus. 

8.  Coronary  valve. 

9.  Entrance  of  the  auriculo-ventri- 

cular  opening.  Between  the 
figures  1  and  9,  two  or  three 
foramina  Thebesii  are  seen. 

a.  Right  ventricle. 

b.  Cavity  of  right  ventricle. 

c.  Conus  arteriosus  or  infundibulum. 
(I.  Pulmonary  artery. 

e,  f.  TricuBpid  valve ;  e  is  placed 


on  the  left  curtain  ;  /  on  the 
anterior  curtain. 

g.  One  of  the  musculi  papillares,  to 
the  a]3ex  of  which  the  anterior 
and  right  curtains  are  con- 
nected by  chordee  tendineoi. 

7/.  Columnoa  carnere. 

i.  Two  musculi  papillares  of  the 
riglit  curtain. 

k.  Attachment  by  chordoj  tendinete 
of  tlie  left  limb  of  the  anterior 
curtain. 

I,  1.  Chordre  tendineoe. 

111.  Semilunar  valves  of  the  pul- 
monary artery. 

II.  Apex  of  left  auricular  appendix, 
o.  Left  ventricle. 

2}.  Ascending  aorta. 

q.  Its  transverse  portion,  with  the 

three   arterial    trunks  which 

arise  from  the  arcli. 
r.  Descending  aorta. 
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small  oblique  opening,  thi-ougli  which,  a  probe  can  be  introduced, 
■will  be  found  in  the  adult. 

[To  open  the  right  ventricle,  its  flaccid  wall  should  be  grasped 
with  the  left  hand,  and  the  scalpel  made  to  transfix  it  about  half- 
way down,  and  well  to  the  right  side  of  the  septum ;  the  knife  being 
then  carried  towards  the  apex,  the  cavity  of  the  ventricle  will  be 
opened.  The  left  forefinger  is  to  be  passed  up  into  the  pulmonarj' 
artery,  and  will  serve  to  guide  the  incision,  which  is  to  be  prolonged 
into  that  vessel,  if  possible,  betmeen  two  of  the  semilimar  valves. 
All  clots  being  removed,  the  whole  of  the  ventricle  will  be 
displayed.] 

The  Biglit  Ventricle  (Fig.  264,  «)  consists  of  a  main  cavity, 
the  walls  of  which  show  columnar  projections  formed  by  the 
muscular  substance  of  the  heart ;  and  of  a  smooth  funnel-shaped 
portion  (ij)finuUbidum  or  conus  arteriosus)  leading  upwards  and  to 
the  left  into  the  pulmonary  artery.  The  projections  on  the  wall  of 
the  ventricle  are  called  columnce  carnece  (Ji)  ;  of  these  four  varieties 
may  be  described ;  one  in  which  the  column  merely  stands  out  in 
relief,  being  attached  to  the  waU  of  the  ventricle  in  its  whole  length ; 
a  second  in  which  the  column  is  attached  at  both  ends  but  is  fi-ee 
in  the  middle,  so  that  a  probe  may  be  passed  between  it  and  the 
wall,  trahecuhe  carnece;  a  thii-d,  called  muscnU  papilJures  ((/),  which 
project  into  the  cavity  of  the  ventricle  and  give  attachment  by  their 
extremities  to  chordce  tvndinece,  or  fibrous  cords  passiug  to  the  flaps 
of  the  auriculo-ventricular  valve  ;  and  a  fourth  variety  consisting 
of  bands  which  pass  from  one  fleshy  column  to  another,  or  to  the 
ventricular  wall.  One  of  these  latter,  running  fi-om  the  base  of 
the  anterior  papillary  muscle  to  the  septum,  is  called  the  moderator 
bund,  a  structure  which  is  largely  developed  in  the  ox  and  some 
other  of  the  lower  animals. 

The  right  auriculo-ventricular  or  tricnsi^id  valve  (e)  is  formed 
by  a  reduplication  of  the  endocardium  or  lining  membrane  of  the 
heart,  and  between  its  layers  are  some  tendinous  and  muscxdar 
fibres,  the  former  being  continuous  with  the  chordae  tendineso.  The 
entii-e  valve  is  attached  above  to  a  fibrous  ring  {zona  tendinosa), 
which  bounds  the  aiu-iculo-ventiicular  opening,  and  is  divided 
below  into  three  hmjer  ntsps,  light,  left,  and  posterior,  and  three 
smaller  cusps  alternating  with  these,  all  giving  attachment  by  their 
free  borders  and  ventricular  surfaces  to  chordae  tendineae.  The 
chorda;  tendinece  are  connected  to  three  groups  of  musculi  pajnllares, 
anterior,  posterior,  and  internal  or  septal— the  last  group,  however, 
are  very  imperfectly  developed,  and  some  of  the  cords  of  the 
posterior  cusp  may  be  attached  directly  to  the  septal  wall.  Each 
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group  of  chorclEe  tendineas  will  be  found  attached  to  the  adjacent 
borders  of  two  larger  cusps  and  to  the  small  intervening  cus]^,  and 
each  large  cusp  hence  receives  its  chordte  tendinefie  from  two  sets  of 
musculi  papillares. 

The  left  cusp  of  the  valve  is  the  largest  and  is  in  contact  with 
the  anterior  wall,  the  right  cusp  lies  against  the  right  wall,  and  the 
posterior  is  ojiposed  to  the  back  jDart  of  the  septvun  ventriculoriim. 
The  left  or  infundiiular  flap  shuts  oil  the  infundibulum  from  the 
general  cavity  of  the  ventricle,  but  does  not  form  a  part  of  the 
iafimdibulum. 

The  aui-icular  sui-face  of  the  tricuspid  valve  is  extremely- 
smooth,  for  the  purpose  of  facilitatiug  the  flow  of  blood  into  the 
ventricles. 

The  tricuspid  valve  acts  dui-ing  contraction  of  the  ventricle 
(systole),  and  prevents  the  regm-gitation  of  blood  into  the  auricle; 
but  even  in  health  there  is  said  to  be  a  slight  reflux,  which  has 
been  termed  the  '  safety-valve  action.'  The  infundibular  division 
of  the  tricuspid  valve  serves  to  prevent  the  blood  from  flowing  into 
the  pulmonary  artery  until  the  ventricle  is  fully  distended,  and  able 
to  contract  forcibly  on  its  contents. 

I The  pulmonary  artery  is  attached  to  a  fibrous  ring,  which  inter- 
venes between  it  and  the  muscular  substance  of  the  heart,  and 
the  lining  membrane  of  the  artery  is  continuous  with  that  of  the 
ventricle. 

The  semilunar  valves  (m)  of  the  pulmonary  artery  are  thi'ee  re- 
duplications of  the  hning  membrane,  sti-engthened  by  fibrous  tissue 
which  is  collected  principally  at  the  attached  border  of  each  valve. 
The  attached  border  is  semicii-cular,  and  is  fixed  to  the  wall  of  the 
artery;  the  free  border  is  subdivided  into  two  sHghtly  concave 
portions  by  a  little  fibro-cartilaginous  body,  called  the  corjnis 
Araniii.  On  each  side  of  the  corpus  Arantiiis  a  crescen tic  portion, 
the  Imiula,  which  is  more  transparent  than  the  rest  of  the  valve 
owiiig  to  the  absence  of  the  fibrous  elenients.  Two  of  the  valves 
are  anterior  (right  and  left)  and  one  posterior,  and  the  arterial  wall 
is  dilated  opposite  each  valve  to  fonn  the  ainus  of  Valsalva. 

The  semilunar  valves  act  during  dilatation  of  the  ventricle 
(diastole),  and  prevent  the  regurgitation  of  the  blood  from  the 
pulmonar}^  artery. 

The  blood,  which  is  venous  or  dark-coloured,  is  carried  by  the 
pulmonary  artery  to  its  bifmration,  and  then  by  the  right  and  loft 
pidmonary  arteries  to  the  lungs,  whore  it  is  aerated ;  and  is  brought 
back  to  the  heart  by  the  four  pulmonary  veins  as  arterial  or  red 
blood.    The  pulmonary  veins  open  into  the  left  auricle. 


558  THE  THORAX. 

[The  left  auricle  is  to  be  opened  by  one  vertical  incision  on  its 
posteiior  aspect,  midway  between  the  pulmonaiy  veins,  and 
another  into  the  auricular  appendage.  The  heart  must  be 
drawn  well  upwards  and  to  the  right  side  to  expose  the  cavity 
properly.] 

The  Left  Auricle  (Fig.  265,  i)  resembles  the  right  auiicle,  but 
the  sinus  venosus  is  free  fi'om  musculi  pectinati,  and  the  auiicular 
appendix  is  longer  and  thinner  and  more  "  crenate."  The  openings 
into  it  are  those  of  the  pulmonary  veins,  two  on  each  side,  and  the 
left  auiiculo-ventricular  orifice,  which  is  smaUer  than  that  on  the 
right  side. 

The  musvuh-  pecUndti  of  the  auricular  appendix  are  like  those  ot 
the  right  side  but  smaUer.  On  the  septiun  of  the  auncle  may 
be  indistinctly  visible  the  annulus  ovalis  and  fossa  ovalis,  and  the 
free  edge  of  the  valve  of  the  foramen  ovale  may  be  seen  as  a  Uttle 
semilunar  fiu-row  outside  the  upper  and  anterior  portion  of  the 
annulus.  It  is  here  that  a  persistent  communication  may  sometunes 
be  found  between  the  two  amides. 

[To  open  the  left  venti-icle,  the  left  forefinger  should  be  intro- 
duced thi-ough  the  auriculo-ventiicular  opemng,  and  the  knile 
thi-ust  thi-ou|h  the  waU  of  the  ventricle  near  the  apex  to  meet  it 
The  knife  is  then  guided  upwards  between  the  flaps  of  the  mitral 
valve,  and  an  incision  made  thi-ough  the  fi-ont  of  tbe  ventacle  mto 
the  am-iculo-ventricilar  opening.  The  finger  ^«  ^^^J^to  be  pas.ed 
from  below  into  the  aorta,  followed  by  the  knife, 
carried  through  the  front  wall  of  the  yentric  e  ^o  the  septom^ 

thus  isolatin<?the  right  flap  of  the  mitral  valve.    The  incision  is  to 
bf  mXS  into  the  aorta  between  two  of  the  semilunar  valves, 
and^rSbe  foimd  to  be  necessary  to  divide  tl^^  l^^^monar^^^^^^^^^ 
which  lies  in  front  of  the  aorta,  but  care  should  be  taken  to  do  so 
above  the  pulmonary  semilunar  valves.] 

The  Left  Ventricle  (Eig.  265,  8)  resembles  the  right,  but  its 
wall  is  at  least  three  times  as  tHck,  and  its  cavity  reaches  to  the 
apex  of  the  heart.  The  coluvimv  carneoi  and  chorda:  tmdiuav  bear 
a  resemblance  to  those  of  the  right  side.  . 

The  endocardium  of  the  left  cavities  of  the  heart  is  thicker  and 
more  opaque  than  that  of  the  right  cavities.  •    •    •,  ^ 

The  left  aui-iculo-ventricular,  mitral,  or  &ic»si>»rf  valve,  is  similar 
in  construction  and  connections  to  that  of  the  right  side,  but  pre- 
sents only  two  principal  cusps  with  two  small  mtoi-mediatc  cusp.. 
The  larger  cusp  is  in  front  and  to  the  right  of  it.  foUow,  and  is 
peculiai  in  forming  a  part  of  the  conus  arteriosus.  It  «^^««th  on 
both  surfaces,  and  is  separated  from  the  aortic  valves  by  a  small 
space  with  aponeurotic  walls-thc  intervalvidar  space  of  Sibson- 
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which  receives  the  aortic  valves  when  distended  in  '  diastole.'  The 
muscidi  papiUares  are  iu  two  groups,  and  are  much  larger  than 
those  of  the  right  ventricle,  and  the  rest  of  the  carnese  colunuiEe  are 
more  numerous  and  more  comjolex  in  theii'  arrangement  than  on  the 
right  side.  The  auriculo-venti-icular  ring  is  about  five-sixths  of 
the  dimensions  of  that  of  the  tricuspid  opening  (Fig.  267). 

The  mitral  valve  acts  during  conti-action  of  the  ventricle 
(systole),  and  prevents  the  regurgitation  of  blood  into  the  auricle. 

Fig.  265. 


The  anterior  division  of  the  mitral  valve  prevents  the  blood  from 
flowmg  into  the  aorta  until  the  ventricle  is  fully  distended,  and  able 
to  contract  forcibly  on  its  contents;  and  the  pressui-e  of  the  blood 
in  the  mtervalvular  space,  on  the  anterior  flap  of  the  mitral  valve 


Fig.  265.-Left  side  of  the  heart  laid  open  from  behind  (from  Wilson). 


1.  Cavity  of  the  left  auricle. 

2.  Cavity  of  the  appendix  auriculte, 

near  the  apex  of  which  are  seen 
musculi  pectinati. 

3.  Open ing  of  the  two  right  puhnolmrV 

veins. 

4.  The  sinus,  into  which  the  left 

pulmonary  veins  sometimes 
open. 

C.  Left  pulmonary  vein. 

6.  Auriculo-ventricular  opening. 

7.  Coronary  sinus,  lying  in  the  auri- 

culo-ventricular groove, 
o.  Left  ventricle. 

0,  9.  Cavity  of  the  left  ventricle  ;  the 


figures  rest  on  the  septum  ven- 
triculorum. 
a.  Mitral  valve ;  its  flaps  are  con- 
nected by  chordiB  tendineic  to 
6,  6,  musculi  papillares. 

c.  c.  Fixed  columna3  carneas,  forming 

part  of  the  internal  surface  of 
the  ventricle. 

d.  Arch  of  the  aorta. 

e.  Pulmonary  artery. 

/.  Obliterated  ductus  arteriosus. 
g.  beft  pulmonary  artery 
/(.  Right  ventricle. 

«•  Apex  of  the  appendix  of  richt 
auricle. 
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keeps  tlie  latter  closed  up  to  tlie  end  of  the  '  systole '  or  contraction 
of  the  ventricle. 

The  shortenmg  of  the  musculi  papillares  during  the  contraction 
of  the  ventricle  compensates  for  the  approximation  of  the  ven- 
tricular attachments  to  the  auriculo-ventricular  ring,  and  prevents 
the  valve-flaps  fi-om  being  driven  into  the  auricle  by  the  upward 
pressure  of  the  blood-stream  during  the  ventricular  systole. 

A  fibrous  ring  intervenes  between  the  muscular  tissue  of  the 
heart  and  the  aorta,  and  the  lining  membrane  of  the  vessel  is  here 


Fig.  266. 


continuous  with  the  endocardium.  This  arterial  rmg  is  about  a 
tenth  part  smaUer  than  that  of  the  pulmonic  artery. 

The  Aortic  scmihmar  valves  resemble  those  of  the  pulmonaiy 
artery  but  are  more  fully  developed,  and  the  corpora  Arantu  axe 
better  seen  than  on  the  right  side.  The  aortic  valves  occupy  a 
position  the  converse  of  those  of  the  pulmonary  artery,  viz.,  one 
in  front  and  two  behind  (Pig.  266).  •  1 4. 

The  sinuses  of  VaJsaha  are  deeper  than  those  on  the  right  side. 


Fig.  266.-A  section  of  the  heart  at  tl^e  level  of  the  valves,  seen  from  above 
^  (from  Sibson's  Medical  Anatomy). 

P.  Pulmonary  artery.  M  ^^^^^^ro. 

A.  Aorta. 
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and  at  the  bottom  of  the  anterior  and  left  posterior  sinuses  will  be 
seen  the  orifices  of  the  coronary  arteries,  the  first  branches  of  the 
aorta. 

The  aortic  valves  act  during  dilatation  of  the  ventricle  (diastole), 
and  prevent  regirrgitation  into  the  ventricle.    A  section  above  the 


Fig.  267. 


valves  (Fig.  266)  shows  their  relation  to  one  another;  but  it  must 
be  remembered  that  the  aspect  represented  in  the  diagram  is 
clirected  upwards,  backwards,  and  to  the  right,  and  that  the 

Fig.  267.-Portion  of  the  wall  of  the  ventricle  d,  d',  and  aorta  a,b,c;  showing 
attachments  of  one  flap  of  the  mitral  and  the  aortic  valves  ^ 

.9^and      Musculi  papillares.    e.  e',f.  Attachment  of  (he  chorda,  tendine«. 

0  0 
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pulmonary  would  occupy  the  highest  and  most  anterior  position  of 
the  four  orifices,  well  on  the  left  of  the  middle  line  of  the  body;  the 
aortic  orifice  is  a  little  below  it,  nearer  to,  and  sometimes  touching, 
the  mesial  plane ;   the  mitral  orifice  lies  at  a  still  lower  level 

and  on  the  left ;  and 
Fig.  268.  the   tricuspid  orifice, 

slightly  lower  than  the 
last,  is  the  only  one 
on  the  right  of  the 
mid-line. 

The  Foetal  Circula- 
tion (Fig.  26S).-This 
wiU  be  the  best  oppor- 
tunity for  contrasting 
the  adult  circulation 
with  that  of  the  fcetus. 
In  the  foetus  the  blood 
is  brought  fi'om  the 
placenta  by  the  innhi- 
h'cal  vein,  which,  en- 
tering the  body  at  the 
lunbilicus,  passes  up- 
wards to  the  longitu- 
dinal fissure   of  the 
Hver,  and  at  the  ti-ans- 
verse   fissui'e  divides 
into  thi-ee  branches, 
two  jouiing  the  poi-tal 
vein,  the  other,  called 
the     diicfus  i-e>wsiis, 
joining    the  inferior 
vena  cava.    The  pla- 
cental   blood  hence 
enters  the  inferior  vena 
cava  in  two  streams; 
the  larger  through  the  hepatic  veins  after  having  cii-culated  thi-ough 
the  liver,  where  it  undergoes  partial  depuration  by  the  exci-etion  of 


a.  Umbilical  vein. 

b.  Ductus  venosuB. 

c.  Ductus  arteriosus. 

d.  Hypogastric  arteries 


Fig.  268.— Fcetal  circulation  (from  Wilson). 

e.  Termination  of  visceral  arteries 
and  conunencement  of  portal 
system. 
/.  Portal  vein. 


The  arrows  sliow  the  course  of  the  blood-currenl. 
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bile,  and  ministers  to  the  storage  of  amyloid  matter  in  the  hepatic 
ceUs ;  the  smaller  through  the  ductus  venosus,  which  serves  as  a 
safety  pipe  in  conditions  of  embarrassment  of  the  portal  cii-culation. 
In  the  inferior  vena  cava  the  blood  is  joined  by  that  returned  from 
the  lower  exti'emities,  and  is  then  poured  into  the  right  auricle. 
The  Eustachian  valve,  of  large  size  in  the  foetus,  directs  the  current 
across  the  amicle  to  the  patent  foramen  ovale,  and  the  blood  enters 
the  left  aiu-icle,  where  it  meets  with  a  smaU  admixtm-e  of  impm-e 
blood  fi-om  the  lungs.    From  the  left  auricle  the  blood  necessarily 
passes  mto  the  left  venti'icle,  and  is  thence  propelled  through  the 
aorta  to  the  head  and  upper  extremities,  touchmg  but  probably  not 
mtermuigluig  with  the  superior  caval  stream  entering  the  aorta  by 
the  ductus  arteriosus.    Prom  these  parts  it  is  returned  by  the 
superior  vena  cava,  which  enters  the  upper  part  of  the  rio'ht  auricle 
and  the  blood  is  joined  by  the  cardiac  blood  from  the  corona.ry  sinus 
and  descends  at  once  into  the  right  ventricle,  thus  taking  a  course 
at  right  angles  to,  and  in  fi-out  of,  the  inferior  caval  stream 
probably  without  admixture  %vith  it.    Prom  the  right  ventricle  the 
blood  is  propeUed  into  the  pulmonary  artery,  and  a  small  portion 
reaches  the  lungs  through  the  right  and  left  pulmonary  arteries  to 
retm-n  to  the  left  ventricle,  but  by  far  the  larger  portion  passes 
thi-ough  the  ductus  arteriosus  (a  short  tube  connected  with  the 
pulmonary  artery  close  to  the  bifiu-cation),  and  enters  the  arch  of 
the  aorta  immediately  beyond  the  origin  of  the  left  subclavian 
artery.    Thi-ough  the  aorta  passes  the  blood  supplying  the  trunk 
and  viscera;  and  then  entering  the  ibac  arteries,  a  smaU  portion 
only  IS  conveyed  by  the  external  iliacs  to  the  lower  extremities 
but  the  greater  part  enters  the  internal  iliacs  to  reach  the  hypoqastric 
arteries,  two  vessels  which  run  to  the  umbilicus  and  then  wind 
round  the  umbihcal  vein  to  the  placenta,  under  the  name  of 
umbilical  arteries. 

It  wiU  be  seen  that  the  foetal  circulation  comprises  two  main 
streams,  which  keep  almost  wholly  distinct  from  each  other  excent 
at  one  ponit:  the  well^xygenated  placental  stream  supplyinc,  the 
heart,  head,  neck  and  upper  extremities ;  and  the  relatively  innnu'e 
8uj.'rn,r  caval  stream  which,  in  part,  goes  to  supply  the  luuo-s 
abdoimnal  viscera,  and  lower  extremities,  and  returns  to  contami- 
nate the  placental  stream  in  the  inferior  vena  cava-  and  in  part 
passes  to  the  placenta  for  restoration  of  its  vitalising  elements, 
ihe  hvor  IS  oi  very  large  proportionate  size  in  the  fcBtus  .uid 
appears  to  serve  the  double  pm-pose  of  depui'ation  and  stora'^e  of 
nutn(!nt  material.  ^ 
The  Pulmonary  Artery  (Pig.  269,  28)  is  about  two  inches 

00  2 


564 


THE  THORAX. 


Fig.  2G9.-Heart  and  large  vessels  (fron,  Bonaniy  and  Be.xu). 


1.  Digastric. 

2.  Submental  artery  (facial). 

3.  Submaxillary  gland. 

4.  Mylo-hyoid. 

5.  External  carotid. 
G.  Hyoid  bone. 

7.  Internal  carotid. 


8.  Thyro-hyoid. 

<).  Tliyroid  tartilago. 
10.  Superior  thyroid  artery. 
U.  Right  common  carotid. 

12.  Crico-thyroid. 

13.  Thyroid  body. 

14.  Cricoid  cartilage. 
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long- ;  it  has  already  been  seen  to  arise  from  the  right  ventricle  and 
there  to  Ue  in  front,  and  a  little  to  the  left,  of  the  aorta,  having  in 
contact  with  it  the  two  coronary  arteries  and  the  auricular  appen- 
dages. It  passes  backwards  and  upwards  to  the  left  side  of  the 
aorta,  l3"iug  in  front  of  the  left  aiuicle,  and,  after  reaching  the 
hollow  of  the  aortic  arch,  it  bifurcates  opposite  the  oth  or  6th 
thoracic  vertebra  into  the  right  and  left  pulmonary  arteries.  These 
go  to  their  respective  lungs ;  the  right  being  the  longer  of  the  two 


Fig  270. 


Fig.  270.— Median  sagittal  s 

1.  Body  of  3rd  thoracic  vertebra. 

2.  QSsophagus. 

3.  Descending  aorta. 

4.  Body  of  tenth  thoracic  vertebra. 
•5.  Trachea. 

6.  Left  innominate  vein,  with  the 

innominate  artery  behind. 

7.  Sinus  of  ascending  aorta,  with  the 


2tion  of  thorax  (after  Braune). 

right  auricuhxr  ap^iendage  in 
front,  and  the  right  pulmonary 
artery  behind. 

8.  Eight  auricle.     In  front  of  this  is 

seen  the  right  ventricle,  and 
behind,  the  left  auricle. 

9.  Liver. 


1.5.  Liferior  thyroid  artery. 

16.  Left  common  carotid. 

17.  Thyroid  axis. 

18.  Trachea. 

19.  Vertebral  artery. 

20.  Left  subclavian  artery. 

21.  Right  subclavian  artoi'y. 

22.  Internal  mammary  artery. 

23.  Innominate  artery  arising  from 

horizontal  aorta. 


24.  Left  lung  (upper  lobe). 
2.5.  Right  lung  (upper  lobe). 
2G.  Ascending  arch  of  aorta. 

27.  Right  lung  (middle  lobe). 

28.  Pulmonary  artery. 

29.  Right  lung  (lower  lobe). 

30.  Right  auricle. 

31.  Diaphragm. 

32.  Front  of  right  ventricle. 
34.  Left  lung  (lower  lobe). 
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and  necessarily  passing  beneatli  the  arcli  of  the  aorta,  and  the  left 
crossing  the  descending  aorta.  The  position  of  each  of  the  arteries 
in  the  root  of  the  lung  has  been  already  seen,  the  right  being  below, 
and  the  left  above,  the  bronchi  passing  to  the  upjoer  lobes  of  thi' 
corresponding  lungs. 

Connecting  the  left  jiulmonary  artery  with  the  descending  portion 
of  the  arch  of  the  aorta,  immediately  beyond  the  origin  of  the  sub- 
clavian artery,  is  a  fibrous  cord,  the  Jujamentuin  urteriosum,  which  is 
the  relic  of  the  obliterated  ductus  arteriosus  of  the  foetus.  External 
to  this  winds  the  left  recurrent  laryngeal  nerve. 

The  Pulmonary  Veins  are  fom-  in  number,  two  to  each  limg. 
Their  positions  in  the  roots  of  the  limgs  have  been  seen,  and  they 
have  been  traced  to  the  left  auricle  of  the  heart.  The  right  veins 
are  the  longer  and  pass  beneath  the  arch  of  the  aorta,  the  left 
veins  crossing  the  descending  aorta.  Occasionally  the  two  veins 
of  either  side  unite  to  form  a  single  trunk  before  opening  into  the 
auricle. 

The  Arcli  of  the  Aorta  (Fig.  269,  26).— The  aorta  arises  from 
the  left  ventricle,  and  at  first  takes  a  coiu'se  upwards  and  to  the 
right  side,  then  backwards  and  slightly  to  the  left,  over  the  root  of 
the  left  lung  and  around  the  left  side  of  the  trachea.  For  con- 
venience of  description  the  arch  is  divided  into  three  poi-tions-- 
ascending,  horizontal,  and  descending. 

The  ascending  or  ventral  aorta  arises  usually  behind  the  left  half 
of  the  sternum  at  the  level  of  the*  third  costal  cartilage,  passes 
upwards,  forwards,  and  somewhat  to  the  right,  a  portion  of  its 
breadth  crossing  the  middle  line  ;  finally,  curving  again  to  tire  left, 
it  becomes  continuous  with  the  horizontal  portion  at  the  level  of  the 
upper  border  of  the  second  costal  cartilage.  Tliis  is  perhaps  the 
typical  arrangement,  but  the  examination  of  different  subjects  will 
show  many  variations,  the  most  common  of  which  is  the  encroach- 
ment of  the  origin  of  the  aorta  upon  the  middle  line,  the  mesial 
sagittal  plane  cutting  the  left  or  even  the  anterior  sinus  of 
Valsalva.  The  portion  of  the  vessel  which  projects  towards  the 
right,  sometimes  caWedthe  (jreat sinus  0/ the  aorta,  almost  invariably 
lies  in  the  right  half  of  the  body  (Fig.  270,  7). 

The  ascending  aorta,  with  the  pulmonary  artery,  is  almost 
entirely  enclosed  in  the  serous  pericardium.  It  is  related  in  front 
to  the  root  of  the  pulmonary  artery,  the  right  aimcular  appendage, 
the  edges  of  both  pleurae  and  lungs,  the  lower  portion  of  the 
thymus,  and  more  superficially  tlie  left  half  of  the  sternum;  behind 
to  the  left  am-iclo,  the  right  deep  cardiac  nerves,  and  the  root  of  the 
right  lung ;  on  the  left  to  the  trunk  of  the  pulmonaiy  artery  and 
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branches  of  the  siipei-ficial  cardiac  nerves ;  and  on  the  rifiht  to  the 
superior  vena  cava  and  right  amicle. 

Its  branches  are  the  two  coronary  arteries,  which  have  already- 
been  ti'aced(p.  552). 

The  horizontal  aorta  (transverse  aorta,  transverse  portion  of  the 
arch  of  the  aorta)  commences  behind  the  left  half  of  the  sternum, 
occasionally  in  the  middle  line,  and  thence  runs  backwards,  inclin- 
ing slightly  to  the  left  to  terminate  on  the  left  side  of  the  inter- 
vertebral disc  between  the  4th  and  oth  thoracic  vertebrje.  It 
describes  a  doable  curve  in  its  course,  with  one  concavity  down- 
wards corresj^onding  to  the  root  of  the  left  lung,  and  another  to  the 
light  corresponding  to  the  trachea. 

It  wiU  be  seen  that  the  coiu-se  of  this  portion  of  the  great  arterial 
trunk  from  the  front  to  the  back  of  the  thorax  is  almost  directly 
antero-posterior,  hence  its  principal  relations,  usually  described  aa 
anterior  and  posterior,  are  rather  left  and  right. 

On  the  left  side  are  the  left  lung  and  pleiu-a,  the  left  vagus  and 
phi-enic  nerves,  and  the  origin  of  the  left  recm-rent  laryngeal  nerve. 
On  the  rhjht  side,  the  right  lung  and  pleura,  the  trachea,  the  oeso- 
phagus, the  thoracic  duct,  the  left  recurrent  laryngeal  nerve,  the 
deep  cardiac  plexus,  and  the  left  side  of  the  disc  between  the  4th 
and  5th  thoracic  vertebrte.  Ahove  are  its  thi-ee  gi'eat  branches, 
innominate,  left  carotid  and  left  subclavian,  arising  in  the  order 
named  from  before  backwards  and  from  right  to  left.  Beloiu  are 
the  left  bronchus,  the  bifurcation  of  the  pulmonary  artery,  the 
ductus  arteriosus,  the  recurrent  laryngeal  nerve,  the  superficial 
cardiac  plexus,  and  some  lymphatic  glands.  The  hranches  have 
been  named  :  in  the  majority  of  cases,  all  lie  to  the  left  of  the 
median  line  at  theii-  origin,  the  innominate  crossing  to  the  right 
side  a  little  above  its  commencement ;  but  in  some  cases  the  root  of 
the  latter  vessel  is  cut  by  the  mesial  sagittal  plane. 

The  name  desceiidiiiy  2)ortion  of  arch  of  aorta  has  been  given  to 
the  part  of  the  vessel  that  lies  by  the  left  side  of  the  5th  thoracic 
vertebra  (in  the  older  text-books  it  was  said  to  rest  against  the  4th  or 
even  the  3rd  vertebra).  On  the  left  side  and  behind  it  is  invested 
by  the  left  pleiuu ;  in  front  are  the  vagus  nerve  and  the  root  of  the 
left  lung;  and  on  the  right  side  it  is  related  to  the  vertebral 
column,  the  oesophagus,  and  the  thoracic  dnct. 

The  Vena  Cava  Superior  (Fig.  260,  lo)  is  formed  by  the 
junction  of  the  right  and  left  brachio- cephalic  or  innominate  veins, 
on  the  right  of  the  innominate  artery.  It  receives  the  vena  azygos 
major  just  above  the  root  of  the  right  liuig,  and  then,  piercing  the 
pericardiiun,  enters  the  upper  part  of  the  right  auricle. 
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Great  Vessels  of  the  Eoot  of  the  Neck. 

The  tkree  great  branches  of  the  second  part  of  the  arch  of  the  ,  | 
aorta  are  the  Innominate,  the  Left  Carotid,  and  the  Left  Subclavian 
arteries. 

The  Innominate  Artery  (Fig.  269,  23)  begins  usually  on  the 
left  of  the  middle  line  of  the  body,  but  sometimes  centrally,  behind 
the  manubrimn  sterni  and  opposite  the  4th  thoracic  vertebra.  It 
jjasses  obliquely  ujDwards  and  to  the  right,  dividing  into  the  right 
common  carotid  and  right  subclavian  ai-teries  behind  the  upper 
border  of  the  right  sterno- clavicular  joint,  and  opposite  the  interval 
between  the  two  heads  of  the  sterno-mastoid.  It  is  about  an  inch 
and  a  half  in  length,  and  lies  in  the  greater  part  of  its  extent  sxrr- 
rouaided  by  the  connective  tissue  of  the  superior  mediastinum.  In 
front  of  it  are  the  maniibrium,  the  right  sfcerno-clavicular  joint,  the 
remains  of  the  thjTiius  gland,  and  the  origins  of  the  sterno-hyoid 
and  sterno-thja-oid  muscles  ;  and  it  is  crossed  nearly  at  right  angles 
bj^  the  left  innominate  vein  and  obliquely  by  the  right  inferior 
thyi'oid  vein.  Behind  it,  near  its  origin,  are  the  ti-achea  and  the 
root  of  the  left  common  carotid  artery,  afterwards  the  prolongation 
of  the  right  pleura  into  the  neck.  To  the  rujht  side  are  the  right 
plem-a  and  lung,  the  right  innominate  vein  and  right  phrenic 
nerve;  to  the  left  side,  the  inferior  thja-oid  veins  and,  at  its  bifm-ca- 
tion,  the  trachea.  The  origin  of  the  left  common  carotid  lies 
somewhat  to  the  left  as  well  as  behind. 

The  innominate  artery  ordinarily  gives  off  no  branch,  but  occa- 
sionally a  small  vessel,  the  thyrouha  ima,  arises  fi-om  it  or  fi'om  the 
aorta  close  to  it,  and  rims  up  the  fi'ont  of  the  trachea  to  the  thyi-oid 
body. 

The  Left  Common  Carotid  Artery  (Fig.  269,  16)  leaves  the 
arch  on  the  left  of  the  middle  Une,  and  runs  upwards  and  to  the 
left  side,  at  a  level  anterior  to  that  of  the  left  subclavian  artery. 
Above  the  left  sterno- clavicvdar  articulation  its  relations  coiTespond 
to  those  of  the  right  carotid  artery  (p.  408). 

Thetlioradc,  portion  has  in  front  the  manubriimi,  with  the  remains 
of  the  thymus  gland,  the  origins  of  the  left  sterno-hyoid  and  sterno- 
thyroid muscles,  the  root  of  the  innominate  artery  and  the  com- 
mencement of  the  left  innominate  vein.  Behind  it  He  the  root  of 
the  subclavian  artery,  the  trachea,  and  at  a  higher  point  the  left 
border  of  the  oesophagus  and  the  thoracic  duct;  to  its  right  arc  the 
innominate  artery,  the  inferior  thyi'oid  vein,  the  trachea  and  the 
left  recurrent  laryngeal  nerve ;  to  its  Jcft  side,  the  left  pneumo- 
gastric  nerve  with  its  cardiac  branches,  and  the  left  plem-a  and 
lung. 
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The  Left  Subclavian  Artery  (Fig.  269,  20),  arising  near  the 
end  of  the  horizontal  aorta,  behind  and  somewhat  to  the  left  of  the 
left  common  carotid,  extends  to  the  outer  border  of  the  first  rib,  and 
may  be  conveniently  divided  into  a  thoracic  and  a  cervical  portion. 
The  Thoracic  portion  is  nearly  vertical  in  its  dii-ection,  and  Lies  in  a 
plane  posterior  to  that  of  the  left  carotid  artery  and  slightly  to  the 
left.  It  is  crossed  in  front  by  the  left  innominate  vein  and  cardiac 
nerves ;  to  the  inner  side  and  behind  are  the  trachea,  the  oesophagus, 
the  left  recui-rent  laryngeal  nerve,  the  thoracic  duct,  and  the  spine 
with  the  longus  colli  muscle  ;  on  the  outer  side  it  is  related  to  the 
left  vagus  and  the  left  pleura  and  lung.  The  Cervical  portion  has 
been  described  (p.  414). 

Irregnlaritics  of  the  Great  Vessels. — The  number  and  position  of 
the  branches  of  the  arch  of  the  aorta  are  subject  to  variation.  The 
commonest  ii-regularity  is  for  the  left  carotid  to  arise  from  the  inno- 
minate, thus  reducing  the  branches  to  two ;  but  there  may  be  four 
large  branches,  owing  to  the  right  carotid  and  subclavian  arising 
separately,  or  in  rare  cases  to  the  right  subclavian  arising  from  the 
exti-eme  left  of  the  arch,  and  passing  to  the  right  side  in  front 
of  or  behind  the  oesophagus.  The  left  vertebral  artery  not  in- 
frequently arises  from,  the  aorta  between  the  left  carotid  and  left 
subclavian ;  and  the  thyroidea  ima  may  occasionally  spring  from 
the  arch. 

The  Right  Innominate  Vein  (Fig.  260,  11)  conuneuces  at  the 
inner  end  of  the  clavicle  by  the  junction  of  the  subclavian  and 
internal  jugular  veins,  and  then  descends  on  the  outer  side  of  the 
innominate  artery  to  join  the  vein  of  the  opposite  side,  the  union  of 
the  two  forming  the  vena  cava  superior  opposite  the  lower  border  of 
the  first  costal  cartilage  or  first  intercostal  space.  It  is  closely 
mvested  by  the  right  pleui-a,  and  has  the  phi-enic  nerve  on  its  outer 
side  and  the  vagus  behind. 

The  Left  Innominate  Vein  (Fig.  260,  14),  longer  and  more  nearly 
hoiizontal  than  the  right  vein,  commencing  at  a  correspojiding  point 
on  the  left  side  and  in  the  same  way,  in  front  of  the  left  common 
carotid  artery,  and  runs  obliquely  downwards  and  to  the  right, 
lying  above  the  level  of  the  arch  of  the  aorta.  It  crosses  the  mesial 
plane  in  front  of  the  three  great  branches  of  the  aorta,  to  unite  with 
the  right  innominate  vein  behind  the  right  half  of  the  sternum,  and 
the  innermost  part  of  the  first  intercostal  space. 

Tributuries.~Ea.ch.  innominate  vein  -receives  the  internal  mam- 
mary, the  inferior  thyroid,  the  deep  cervical,  and  the  vertebral 
veuis.  The  left  vein  receives,  in  addition,  smaU  thymic  and  peri- 
cardiac tributaries,  and  the  left  superior  intercostal  (the  right  endiu- 
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Fig.  271. 


Fig.  271.— Distribution  of  the  right  pneumo-gastric  nerve  (from  Hirschfeld  and 

Leveille). 


1.  Posterior  auricular  artery. 

2.  Temporal  artery. 

3.  Occipital  artery. 


4.  Glosso-pharyngeal  nerve. 

5,  5.  Spinal-accessory  nerve. 
C,  G.  Pneumo-gastric  nerve. 
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in  the  vena  azygos  major).  In  some  cases  both  inferior  thyi-oid 
veins  pass  to  the  left  innominate. 

[The  ascendino;  portion  of  the  arch  of  the  aorta  and  the  two  vente 
cavfe  are  to  be  divided,  and  the  remains  of  the  heart  removed  with 
the  pulmonary  vessels,  which  are  to  be  cut  close  to  the  lungs. 
The  arch  of  the  aorta  is  to  be  held  to  one  side  by  hooks,  and  the 
bifurcation  of  the  ti-achea  with  the  deep  cardiac  plexus  dissected 
oiit.] 

The  Deep  Cardiac  Plexus  (Fig.  271)  is  situated  behind  and  to 
the  left  of  the  horizontal  aorta,  and  in  front  of  the  trachea  close  to 
its  bifm-cation.  The  rnjM  half  of  the  plexus  receives  all  the  cardiac 
nerves  of  that  side,  viz.,  three  cardiac  nerves  from  the  tkree  cervical 
ganglia  of  the  sj-nipathetic,  the  cardiac  branches  of  the  pneumo- 
gastric,  and  the  cardiac  branch  of  its  recurrent  laryngeal  nerve. 
The  branches  of  this  half  of  the  plexus  are  distributed  to  the  right 
side  of  the  heart  and  the  right  lung,  and  many  of  them  have  been 
necessarily  destroyed.  The  left  half  (Pig.  272)  of  the  plexus  receives 
all  the  cardiac  nerves  of  the  left  side,  with  the  exception  of  the 
superior  cardiac  branch  of  the  sympathetic  and  the  inferior  cardiac 
branch  of  the  pneumo-gastric,  which  have  been  already  traced  to 
the  superficial  cardiac  plexus  {p.  553).  Its  branches  are  distributed 
to  the  left  side  of  the  heart  and  the  left  lung,  and  communicate  with 
the  superficial  cardial  plexus. 

The  Trachea  (Fig.  269,  i8)  in  the  thorax  has  -in  front  of  it  the 
sternum,  the  remains  of  the  thymus  gland,  the  inferior  thyroid 
vems,  the  deep  cardiac  nerves,  the  anterior  i)ortion  of  the  horizontal 
aorta,  the  lower  part  of  the  innominate  and  left  common  carotid 
arteries,  and  the  left  innominate  vein.  BeJnnd  it  lies  the  ODsophao-us. 
On  the  riijht  side  are  the  right  plem-a  and  Imig,  the  right  vagus, 
and  a  Ij^phatic  gland.    On  the  left,  the  tracheal  cm-ve  ofVe 


7.  Sterno-mastoid  (out). 
B.  Facial  artery. 

9.  Hypoglossal  nerve  with  oommuni- 
oation  from  2nd  cervical  nerve. 

10.  Lower  end  of  ditto. 

11.  Superior    cervical    ganglion  of 

sympathetic. 

12.  Digastric. 

13.  Third  cervical  nerve. 

14.  Superior  laryngeal  nerve. 

15.  Internal  carotid. 

16.  Thyro-hyoideus. 

17.  External  carotid. 

18.  Common  carotid. 

19.  Fourth  cervical  nerve. 

20.  Inferior  constrictor  of  pharynx. 

21.  Phrenic  nerve  on  scalenus  aiiticus. 


22.  Crico-thyroideus. 

23.  Middle  cervical  ganglion 

24.  Trachea. 

25.  Thyroid  axis. 

26.  Recurrent  laryngeal  nerve. 

27.  Subclavian  artery. 

28.  Innominate  artery. 

29.  ffisophagus.  \ 

30.  Vena  cava  superior  (cut). 

31.  Gangliated  cord  of  sympathetic. 

32.  Posterior  pulmonary  plexus. 

33.  Phrenic  nerve  (cut)! 
35.  Oesophageal  plexus. 
37.  Vena  azygos  major. 
39.  Tho  racic  duct. 

41.  Thoracic  aorta. 

43.  Great  splanchnic  nerve. 
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horizontal  aorta,  the  left  carotid  and  subclavian  arteries,  the  left 
vagus,  the  left  recuiTent  laryngeal  nerve,  and  the  deej)  cardiac 
nerves.  It  bifiu'cates  into  the  right  and  left  bronchi  ojoposite  the 
upper  border  of  the  i5th  thoracic  vertebra,  the  septal  portion  of  its 
last  cartilage  lying  slightly  to  the  left  of  the  median  line,  so  that 
the  right  bronchus  is  more  likely  to  admit  a  foreign  body  than  the 
left.  The  angle  of  bifm-cation  is  about  100°— 110°.  It  is  difficult 
to  say  whether  the  right  bronchus  is  more  horizontal  or  more 
vertical  in  its  dii'ection  than  the  left,  on  account  of  the  asymmetry 
caused  by  the  origin  of  the  large  eparterial  branch  fi-om  the  former 
tube ;  hence,  perhaps,  the  discrepancy  in  the  statements  of  different 
authorities. 

The  Right  Bron,ch.us  (Fig.  271)  is  larger  than  the  left.  At  a 
distance  of  about  one  inch  fi'om  its  origin  is  given  off  a'large  eparterial 
branch  to  the  upper  lobe  of  the  lung.  The  right  pulmonary  artery 
passes  backwards  beneath  this  branch  to  reach  the  posterior  surface 
of  the  lower  part  of  the  main  bronchus  (Fig.  279).  The  vena  azygos 
major  hooks  over  the  right  bronchus  to  open  into  the  superior 
vena  cava. 

The  Left  Bronclius  (Fig.  272)  rans  beneath  the  arch  of  the 
aorta,  crossing  the  oesophagus  and  the  descending  aorta.  Its  un- 
divided portion  is  nearly  twice  as  long  as  that  of  the  right  bronchus, 
because  the  branch  to  the  ujjper  lobe  of  the  lung  comes  off  at  a  lower 
level  than  the  eparterial  branch  on  the  right  side.  The  pulmonary 
artery  jDasses  above  it  before  breaking  up  into  its  branches.  (See 
also  p.  545.) 


4.  Glosso-pharyngeal  nerve. 

5.  Lingual  nei-ve  (5tli). 

6.  Spinal-accessoiy  nerve. 

7.  Middle  constrictor  of  pharynx. 

8.  Internal  jugular  vein  (cut). 

9.  Superior  laryngeal  nerve. 

10.  Ganglion  of  trunk  of  pneumo- 

gastric  nerve. 

11.  Hypoglossal  nerve  on  hyo-glossus. 

12.  Ditto  communicating  with  eighth 

and  first  cervical  nerve. 

13.  External  laryngeal  nerve. 

14.  Second   cei-vical  nerve  looping 

with  first. 

15.  Pharyngeal   plexus   on  inferior 

constrictor. 
IG.  Superior    cervical    ganglion  of 
sympathetic. 

17.  Superior  cardiac  nerve  of  pneunio- 

gastric. 

18.  Third  cervical  nerve. 

19.  Thyroid  body. 


20.  Fourth  cervical  nerve. 

21.  21.  Left  recurrent  laryngeal  nerve. 

22.  Spinal-accessory,  communicating 

with  cervical  nerves. 

23.  Trachea. 

24.  Middle  cervical  ganglion  of  sym- 

pathetic. 

25.  Middle  cardiac  nen'e  of  pneumo- 

gastric. 

26.  Phrenic  nerve  (cut). 

27.  Left  common  carotid  artery. 

28.  Brachial  plexus. 

29.  Phrenic  nerve  (cut). 

30.  Inferior  cervical  ganglion  of  sym- 

pathetic. 

31.  Posterior  pulmonary  plexus  of 

'  pneumo-gastric 

32.  Thoracic  aorta. 

33.  Oesophageal  plexus. 

34.  Vena  azygos  superior. 

35.  Vena  azygos  minor. 

30.  Gangliated  cord  of  sympathetic. 
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[The  right  lung  is  to  be  drawn  forward,  and  the  pleura  divided 
where  it  is  reflected  from  the  lung  to  the  wall  of  the  thorax,  and 
the  parts  iu  the  posterior  mediastinum  are  to  be  cleaned. 

The  muscular  oesophagus  will  be  at  once  seen,  and  the  right 
pneumo-gastric  nerve  is  to  be  traced  to  it  and  to  the  back  of  the 
right  bronchus.  On  disi^lacing  the  oesoijhagus,  the  side  of  the 
descending  thoracic  aorta  will  come  into  view,  but  it  will  be  Ijetter 
seen  in  the  dissection  of  the  left  side. 

The  vena  azygos  major  appears  to  the  right  of  the  aorta,  and 
between  the  two  will  be  found  the  slender  and  collapsed  thoracic 
duct.  The  intercostal  vessels  will  be  seen  crossing  the  back  of  the 
space,  and  near  the  diaphragm  the  splanchnic  nerves  from  the 
sympathetic  chain  enter  the  mediastiniun,  but  the  chain  of  ganglia 
lies  behind  the  pleura.] 

The  Posterior  Mediastinum  (Fig.  259)  is  the  intei-plem-al 
space  behind  the  pericardium.  It  is  bomided  behind  by  the  thoracic 
vertebras  below  the  4th,  in  front  by  the  pericardium,  and  on  ecah  sidr 
by  the  reflection  of  the  pleura.  Its  contents  are  the  thoracic  aorta, 
the  vena  azygos  major,  the  pneumo-gastric  and  splanchnic  nerves, 
the  a?sophagus,  the  thoracic  duct,  lymphatics  and  connective  tissue. 
It  communicates  above  with  the  neck  through  the  superior  mediasti- 
num, and  below  with  the  retro-peritoneal  space  in  the  abdomen 
through  the  aortic  opening  iu  the  diaphragm. 

The  CEsophagus  (Fig.  271,  29)  is  a  muscular  tube  continuous 
with  the  pharynx.  It  begins  opposite  the  lower  border  of  the  6th 
cervical  vertebra,  and  lies  sHghtly  to  the  left  side  of  the  median 
line  in  the  neck,  as  it  passes  through  the  superior  aperiure  of  the 
thorax.  About  the  5th  thoracic  vertebra  it  regains  the  middle  line, 
and  then  follows  the  cuiwe  of  the  spine  down  to  the  level  of  the  10th 
thoracic  vertebra,  at  which  point  it  bends  forward  and  to  the  left  to 
pass  through  the  oesophageal  opening  in  the  diaphragm,  tei-nunatmg 
in  the  stomach  opposite  the  lower  border  of  the  same  vertebra.  In 
front  of  it,  in  the  chest,  lie  the  trachea,  the  right  pulmonary  artery, 
"the  left  common  carotid  artery,  the  left  recurrent  larj-ngeal  and  left 
vagus  nerves,  the  pericardium,  and  some  bronchial  lymphatic  glands. 
Belind  are  the  thoracic  vertebra,  the  longi  coUi,  the  thoracic  duct, 
the  left  azygos  veins,  the  vena  azygos  major  (sUghtly  overlapped), 
the  right  intercostal  arteries,  the  right  vagus,  and  the  aorta  (below) 
To  the  right  are  the  right  pleura  and  Imig  and  some  bronchial 
r^lands ;  to  the  h-ft  the  posterior  part  of  the  horizontal  aoi-ta  and  the 
uppor  part  of  the  dorsal  aorta,  the  left  subclavian  artery,  the  left 
va-nis,  the  left  pleura  and  lung,  and  the  thoracic  duct  (above). 

fts  relations  in  the  neck  are  given  at  p.  427.  In  the  abdomen 
it  Hes  in  a  notch  in  the  back  of  the  left  lobe  of  the  liver,  close  to  the 
lobus  Spigolii,  and  is  invested  by  peritoneum. 
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It  is  supplied  by  the  inferior  thyroid  arterj',  the  tiorta  and  the 
gastric  artery.  Its  veins  join  the  inferior  thja'oids,  the  vena  azygos 
and  the  gastric.  Its  nerves  come  from  the  oesophageal  jalexus  of 
the  vagi  and  from  the  first  thoracic  ganglion. 

The  oesophagus  is  fi-om  nine  to  ten  inches  in  length,  and  consists 
of  an  outer  connective  tissue  coat,  beneath  which  are  two  layers  of 
■muscular  fibres,  the  outer  longitudinal  and  the  inner  circular,  both 
of  the  sti'iped  variety  in  the  upper  part,  but  unstriped  in  the  lower 
part  of  the  tube.  The  muscular  coat  is  lined  by  a  layer  of  sub- 
mucous tissue  with  a  muscularis  niucosfe,  and  a  simjile  mucous 
membrane  with  papillae  and  stratified  epithelium,  which  is  thrown 
into  longitudinal  folds  when  the  oesophagus  is  not  distended  with 
food.  The  glands  in  the  mucous  membrane  are  of  the  compound 
racemose  variety.  The  long  meshes  of  nerve-fibres  upon  the 
oesoijhagus  are  derived  from  the  two  pneumo-gasbrics,  and  form 
the  jile.rus  (julw. 

The  Thoracic  Duct  (Fig.  273,  15)  is  a  delicate  tube  about 
eighteen  inches  long,  embedded  in  loose  tissue  between  the  aorta 
and  the  vena  azygos  major.  By  cutting  away  the  remains  of  the 
diaphragm  carefuUy,  if  the  abdomen  has  been  dissected,  it  may  be 
traced  from  the  receptarulum  cliyli  (33)  opposite  the  second  lumbar 
vertebra,  and  wiU  be  found  to  pass  behind  the  right  renal  artery, 
and  thi-ough  the  aortic  opening  to  the  right  side  of  the  aorta.  In 
the  thorax  it  continues  to  the  right  of  the  aorta,  Ijdng  between  it 
and  the  vena  azygos  major  and  superficial  to  the  intercostal  arteries, 
as  high  as  about  the  fourth  thoracic  vertebra ;  then  crossing  obliquely 
to  the  left  of  the  spine  above  the  arch  of  the  aorta,  it  mns  alon'o- 
the  left  side  of  the  cesojAagus  through  the  superior  aperture  of  the 
thorax.  In  the  neck  the  duct  usually  terminates  in  the  left  sub- 
clavian vein,  close  to  its  jmiction  with  the  left  internal  jugular  (6) 
[vide  p.  422) ;  but  occasionally  rises  higher  in  the  neck,  and  opens 
mto  the  jugular  at  the  junction  of  the  vein  with  some  irregular 
tnbutaiy.  It  has  valves  at  various  points,  and  near  its  entrance 
into  the  vein  maybe  found  a  pair,  which  prevent  the  reflux  of  blood 
into  the  duct. 

The  thoracic  duct  receives  the  whole  of  the  lymphatics  of  the 
body  except  those  of  the  right  pleura  and  lung,  the  right  side  of  the 
heart,  the  right  side  of  the  head  and  neck  and  the  right  upper 
extremity,  all  of  which  are  drained  by  the  riglit  lymphatic  trunk. 

Between  the  ribs  close  to  the  vertebrso  may  be  found  sou^c  inter- 
costal lymphatic  (/lands,  the  efferent  vessels  of  which  open  into  the 
duct.  CEsophageal  and  bronchial  glands  may  also  bo  seen  in  con- 
nection with  the  tubes  of  the  same  name. 
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The  Vena  Azygos  Major  (Fig.  274,  15)  usually  commences 
in  the  right  ascending  lumbar  vein,  and  is  to  be  traced  through  the 
aortic  orifice  of  the  diaphi-agm.  It  lies  to  the  right  of  the  thoracic 
duct  upon  the  vertebra3,  crossing  the  right  intercostal  arteries,  and 

Fig.  273. 


Fig.  273. — The  thoracic  duct  (drawn  1 

1.  Right  common  carotid. 

2.  Left  internal  jnguhir  vein  (cut). 

3.  Right  vagus. 

d.  Left  omohyoid. 

,5.  Right  innominate  vein. 

C.  Thoracic  duct. 

7.  Commencement  of  superior  cava. 

8.  Left  thyroid  axis. 

9  Left  recurrent  hiryngeal  uerve. 


H.  E.  Brownie).    Seen  from  the  front. 

10.  Chivicle. 

11.  Arch  of  aorta. 

12.  Junction  of  left  internal  jugular 

and  subclavian  veins. 

13.  Commencement  of  left  bronchus. 

14.  Loft  first  rib. 

15.  Thoracic  duct. 

16.  Pectoralis  major. 

17.  Right  pulmonai-j'  artery. 
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receiving  directly  or  indirectly  all  tlie  right  intercostal  veins,  except 
the  first.  About  the  level  of  the  seventh  thoracic  vertebra  it 
receives  the  renu  azijgos  minor  (i8),  passing  from  the  left  side  behind 
the  aorta,  and  very  generally  a  vertebra  or  two  higher  receives  the 
Jeft  itppcr  azijgos  vein  (i6).  It  then  arches  forward  over  the  right 
bronchns,  and  after  receiving  the  right  superior  intercostal  vein  and 
the  right  hmnchiiil  vein,  opens  into  the  superior  vena  cava  just  out- 
side the  pericardium.  The  left  superior  intercostal  vein  opens  into 
the  left  innominate  vein.  The  veins  of  the  intercostal  spaces  of  the 
right  side  hence  all  terminate  in  one  trunk,  while  those  of  the  left 
side  usually  end  in  three  different  trunks ;  all,  however,  but  those 
of  the  first  and  second  spaces  on  the  left  side,  eventually  conimiuii- 
eating  with  the  vena  azj'gos  major. 

The  two  ajiygos  veins  of  the  left  side  sometimes  join  to  form  a 
single  trank,  and  occasionally  some  of  the  intercostal  veins  may 
pass  immediately  across  to  the  great  azygos  vein. 

The  azygos  veins  contain  some  imperfect  valves,  and  form  an 
important  communication  between  the  superior  and  inferior  vense 
cava?.  The  great  azygos  vein  represents  the  right  carduial  vein  of 
the  fcctus. 

The  Bight  Pneumo-gastric  Nerve  (Pig.  271,  6)  has  been 
seen  to  enter  the  thorax  between  the  subclavian  ai-tery  and  right 
innominate  vein  (p.  422).  It  may  now  be  ti-aced  backward  to  the 
right  side  of  the  trachea,  towards  the  bifurcation,  giving  off  the 
anterior  pulmonary  plexus,  then  passing  bdiind  the  root  of  the  lung 
to  break  up  into  the  posterior  prulmonary  plexus,  which  receives 
communicating  branches  fi'om  the  four  upper  thoracic  ganglia  of 
the  sympathetic.  From  this  position  it  runs  by  the  side  of  the 
CBsophagus,  then  behind  it,  dividing  into  branches,  which  unite 
with  branches  of  the  left  pneumo-gasti-ic  to  form  the  plexus  gulm 
around  the  tube.  Finally  the  nerve  passes,  with  the  esophagus, 
through  the  opening  in  the  diaphi-agm  and  is  distributed  to  the 
back  of  the  stomach. 

Cardiac  branches  arise  from  the  trunk  of  the  nerve  in  the  thorax, 
and  join  the  deep  cardiac  plexus. 


18.  Left  phrenic  nerve.  28,  Left  pul.nonary  vein. 

I  J.  Kig  It  pulmonary  vein.  29.  Vena  azygos  major. 

„,   i^'r'J  pulmonary  artery.  30.  Left  lung. 

21.  Right  lung  31.  Vena  cava  inferior. 

it         bronchus.  32.  Coeliac  axis. 

OA   T  ^     I'lilnionary  vein.  33.  Eeceptaculum  ehyli. 

^-  Lett  pulmonary  vein.  34.  Superior  mesenteric  artery, 

t-  ±;"-"^'"-'huni.  35.  Vena  cava  inferior. 

^-  Uescendmg  thoracic  aorta.  37.  Left  renal  vein. 

■i'.  Ul/sophagus. 


n. 
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[The  left  lung  is  now  to  be  cli-awn  forward,  and  the  pleura 
removed  in  the  same  manner  as  on  the  right  side.  The  oesophagus 
with  branches  from  the  left  pneumo-gastiic  will  be  seen  near  the 
diaphragm,  and  upon  displacing  it,  the  descending  thoracic  aorta 
wUl  be  brought  into  view,  with  the  left  splanchnic  nerves  and 
azygos  veins.] 

The  Left  Pneumo-gastric  Nerve  (Fig.  272,  31)  enters  the 
thorax  between  the  left  carotid  and  subclavian  arteries,  and  behind 
the  left  innominate  vein.  It  descends  between  the  horizontal  arch 
and  the  left  lung,  giving  off  its  recurrent  lavijmjeal  branch  and  the 
anterior  2^uIinoitari/  plexus,  and  passes  behind  the  root  of  the  left 
hmg  and  m  front  of  the  descending  aorta,  there  giving  off  the  pos- 
terior puhnonary  plexus.  It  then  reaches  the  front  of  the  oesophagus, 
and  joins  in  the  formation  of  the  plexus  </uke  ;  finally  passing  thi'ough 
the  oesophageal  opening  in  the  diaphragm.  The  recurrent  lurynyeal 
branch  runs  outside  the  remains  of  the  ductus  arteriosus,  and 
upwards  on  the  right  of  the  horizontal  aorta,  ascending  to  the 
neck  in  the  sulcus  between  the  trachea  and  oesophagus.  It  gives 
off  cardiac  nerves  to  the  deep  cardiac  plexus. 

The  Dorsal  or  Descending  Thoracic  Aorta  (Pig.  273,  26) 
is  the  continuation  of  the  arch  of  the  aorta,  and  extends  from  the 
lower  border  of  the  fifth  thoracic  vertebra  to  the  lower  border  of 
the  twelfth  thoracic  vertebra,  opposite  which  it  passes  thi-ough  the 
aortic  opening  in  the  diaphragm  to  become  the  abdominal  aorta. 
In  its  coui-se  it  Hes  at  first  to  the  left,  but  afterwards  in  front  of 
the  bodies  of  the  vertebrae,  and  crosses  the  left  azygos  veins.  It  is 
crossed  by  the  root  of  the  left  lung  and  by  the  oesophagus ;  the 
latter  at  fii-st  lying  to  the  right  side,  but  afterwards  passing  in 
front  and  then  a  Httle  to  the  left  side  of  the  vessel,  close  to  the 
diaphragm.  The  pericardium  also  touches  it  in  front.  The  thoracic 
duct  and  the  vena  azygos  major  keep  to  its  right  side,  and  it  is 


Fig.  274.— Veins  of  the  trunk  and  ueok  (from  Cruveilhier). 
1.  Right  iutenml  jugular  vein.  13.  Vena  cava  superior,  receiving  the 

d.  Right  external  jugular  vein.  14.  Left  bronchus. 

4.  Left  e.xternal  jugular  vein.  15.  Vena  azygos  major. 

5.  Right  innominate  vein.  16.  Vena  azygos  superior. 
7  vein.  17.  Quadratus  lumborum. 
i-  Right  superior  intercostal  vom.  18.  Vona  azygos  minor 

».  Left  superior  intercostal  artery.  19.  Vena  cava  inferior  ' 

10  T  pT- '1  '''"'V  •  Abdominal  aorta. 

11  Rilh  "''^"'""^^y  vein.  21.  Right  common  iliac  artery. 

12  O  'nammary  vein.  22.  Ascending  lumbar  vein 

tininr^f  ^'<^'"'      23.  Right  common  iliac  vein, 

joining   left    superior   azygos      24.  Left  common  iliac  artery. 

26.  Left  common  iliac  vein. 
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closely  invested  by  tlio  pleura  on  the  left.  The  deacendiwi  portion 
of  the.  arch,  which  lies  in  contact  with  the  body  of  the  fifth  thoracic 
vertebra,  is  sometimes  described  as  a  part' of  the  descending  thoracic 
aorta  (page  567). 

Branches. — From  the  front  of  the  aorta  are  given  off  pericardiac, 
left  bronchial,  cesophucjml,  and  mediastinal  branches.  From  the 
back  part  of  the  aorta  arise  the  right  and  left  intercostal  arteries, 
which  will  be  afterwards  traced. 

a.  The  pericardiac  branches  are  small  and  irregular. 

h.  The  left  bronchial  arteries,  two  in  number,  run  on  the  posterior 
surface  of  the  bronchus,  and  supply  blood  to  the  tissues  of  the 
limgs.  The  right  bronchial  artery  usually  arises  fi'om  the  fii-st 
aortic  intercostal  of  that  side,  but  sometimes  from  the  main  trunk. 
A  bronchial  vein  accompanies  each  artery;  the  right  opening  into 
the  vena  azygos  major,  and  the  left  into  the  left  superior  intercostal 
vein. 

c.  The  wsophageal  arteries  are  four  or  five  small  branches  to  the 
guUet,  anastomosing  above  with  the  inferior  thyroid,  and  below 
with  the  gasti'ic  arteries. 

d.  The  mediastinal  arteries  are  small  twigs  to  the  cellular  tissue 
and  glands  of  the  posterior  mediastinum.  They  anastomose  with 
the  pericardiac  and  oesophageal  arteries,  and  foim  part  of  the  sub- 
pleui-al  mediastinal  plexus  of  Turner. 

[The  trachea  is  to  be  cut  just  above  the  bifurcation,  and  the 
lungs  are  then  to  be  removed  from  the  chest  and  kept  for  sub- 
sequent examination.  The  intercostal  vessels,  the  azygos  venis, 
and  the  gang-bated  cord  of  the  sympathetic,  with  its  branches,  are 
now  to  be  dissected  out  by  removing  the  plem-re,  and  opportiuuty 
may  be  taken  to  fqUow  out  the  thoracic  duct,  if  this  was  not  done 
satisfactorily  before.] 

The  Aortic  Intercostal  Arteries  (Fig.  274),  nine  or  ten  iu 
number  on  each  side,  arise  from  the  back  part  of  the  aorta,  and 
supply  the  nine  or  ten  lower  intercostal  spaces,  anastomosmg  \^ith 
the  superior  intercostal  artery  above.  The  arteries  of  the  right  side 
are  necessarily  longer  than  those  of  the  left,  owing  to  the  position 
of  the  aorta  to  the- left  side  of  the  median  line.  The  upper  arten.  ^ 
ascend  to  reach  theii-  proper  intercostal  spaces,  but  the  lower  vessels 
riui  transversolv,  passing  beneath  the  cvsophagus.  thoracic  duct, 
vena  azygos  major,  and  gangliated  cord  of  the  sympathetic  on  the 
right  side;  and  beneath  the  left  azygos  veins  and  the  gangliated 
cord  of  the  sympathetic  on  the  left  side. 

Each  artery  gives  off  close  to  the  vertebra?  a  Posterior  branch, 
which  passes  backwards  between  the  ti-ansverso  processes,  dividing 
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Fig.  275. 


into  ii  }7i>iscular  branch  to  the  miiscles  of  the  back,  and  a  small 
spiudl  branch  to  suppljr  the  spinal  cord  and  the  body  and  arch  of 
each  vertebra  (Fig.  259). 

The  intercostal  arteries  lie  at  first  against  the  external  intercostal 
muscles,  and  are  covered  only  by  the  pleurte.  A  vein  and  nerve 
are  in  relation  with  each  artery,  the  vein  being  highest  and  the 
nerve  lowest  in  most  of  the  spaces,  but  the  artery  lies  below  the 
nerve  in  the  three  or  four  upper  spaces  (Fig.  275).  The  artery 
then  disappears  beneath  the  internal  intercostal,  and  gives  off  its 
collateral  branch,  which  follows  the  upper 
border  of  the  lower  rib  of  the  .space,  and, 
like  the  terminal  branch,  anastomoses 
wath  the  intercostal  branches  of  the 
internal  mammary. 

The  Intercostal  Veins  (Fig.  274), 
with  the  exception  of  those  from  the 
iipper  two  or  three  spaces  on  the  left  side, 
receive  spmal  and  miiscular  tributaries, 
and  open  into  the  azygos  veins  on  each 
side.    The  vena  azygos  major  of  the  right 

»side  has  been  already  seen. 
;  •  The  Vena  Azygos  Minor  (Fig.  274,  i8), 
commencing  in  the  left  lumbar  veins  or 
ui  the  renal  vein,  juerces  the  left  cms  of 
the  diaphragm  and  receives  the  lower 
intercostal  veins  of  the  left  side  ;  it  has 
been  seen  to  pass  behind  the  aorta  and 
open  into  the  vena  azygos  major.  The 
upper  intercostal  veins  of  the  left  side  form  the  superior  intercostal 
and  left  upper  azygos  trunks,  the  terminatioi^  of  which  has  been 
described  (page  421). 

The  Intercostal  Nerves  (Fig.  272),  the  anterior  branches  of  the 
thoracic  nerves,  are  eleven  in  number  on  each  side,  and  arc  dis- 
tributed to  the  fi'ont  and  sides  of  the  chest  and  abdomen,  supplyino- 
muscular  and  cutaneous  branches.    Each  of  the  nerves  of  the  2nd 
Ard,  4fh,  oth  am/  6th  interspaces,  it  carefidly  traced,  will  be  seen  to 

Fig.  275.--Sectioii  of  an  intercostal  space.    The  collateral  intercostal  vessels 
at  the  upper  border  of  the  rib  are  omitted  in  the  cut  (W.  A.) 

o'  D^'?'    1         ,  ^-  Suhpleural  tissue. 

S  Nprvr  ™'"-  10.  Parietal  pleura. 

o.  INerve.  to  \t-        i  i 
A          ,.    ,  ■  ,        ,  ,  ,     .  Visceral  pleura. 

4.  l?>.\ternal  intercostal  fascui.  14.  Lung 

o.  KxtenuU  intercostal  muscle.  lo'  Artery 

b.  Internal  intercostal  fascia.  18.  Internal  intercostal  muscle. 
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lie  at  first  between  the  ^ileura  and  the  posterior  intercostal  aponeu- 
rosis, then  to  enter  the  interval  between  the  internal  and  external 
iutercostal  muscles,  and  run  in  this  relation  as  far  as  the  mid- 
axillary  line,  where  it  gives  off  a  lateral  cutaneous  Iratich ;  it  after- 
wards dips  into  the  fibres  of  the  internal  intercostal,  and  piercing 
these  about  the  junction  of  the  rib  with  its  cartilage,  it  reaches  the 
deep  surface  of  the  internal  intercostal,  again  lying  in  contact  with 
the  pleui-a.    Finally,  after  passing  in  front  of  the  internal  mammaiy 
vessels,  it  tiu-ns  forward,  pierces  the  internal  intercostal  muscle, 
the  external  intercostal  aponeui'osis,  and  the  pectoralis  major,  and 
ends  by  sup]3lying  the  skin  of  the  front  of  the  chest.    It  gives 
muscular  branclies  in  its  course  to  both  intercostals,  to  the  levatores 
costarum,  seiTatus  posticus  superior,  infracostals,  and  triangularis 
sterni.    The  lateral  cutaneous  branches  of  the  3rd,  4th,  5th  and  6th 
nerves  pierce  the  external  intercostal  muscles  and  the  intei-vals 
between  the  digitations  of  the  serratus  magnus,  and  break  up  into 
anterior  and  posterior  divisions,  which  are  distributed  to  the  skin 
over  the  lateral  aspect  of  the  thorax.    The  first  nerve  usually 
receives  a  communicating  twig  from  the  second  (Cunningham), 
gives  only  a  small  branch  to  the  first  intercostal  space,  and  has  no 
lateral  cutaneous  branch;  it  then  passes  through  the  superior 
aperture  of  the  thorax,  across  the  neck  of  the  fii-st  rib,  lying 
externally  to  the  superior  intercostal  artery  and  first  thoracic 
ganglion,  and  joining  the  eighth  cervical  nerve  it  helps  to  foinn  the 
brachial  plexus.    The  lateral  branch  of  the  secovd  does  not  break 
up  into  anterior  and  posterior  thoracic  divisions,  but  passes  to  the 
arm,  where  it  joins  the  lesser  internal  cutaneous  nei-ve  (see  upper 
extremity). 

The  intercostal  nerves  below  the  sixth  follow  an  analogous  com-se, 
but  on  escaping  from  the  intercostal  spaces,  they  run  forwards 
between  the  internal  obHque  and  transversalis  muscles  to  enter  the 
rectus  abdominis,  and,  emerging  fi-om  this  muscle  near  the  nuddle^ 
line,  they  tenninate  in  the  superjacent  integiunent.  Then- mmciilar 
branches  supply  the  interco.stals,  levatores  costarum,  sen-atus  posti- 
cus inferior,  obliqui,  transversahs,  and  rectus.  The  lateral  cutaueoM 
branches  divide  like  those  of  the  upper  intercostals,  and  end  m  the 
skin  of  the  abdomen  over  the  interval  between  the  rectus  and 
erector  spintB.  It  is  fi-om  these  that  the  twigs  to  the  external 
oblique  are  derived.  The  last  thoracic  m-rve  lies  below  the  last  nb, 
and  is  distributed  to  the  outer  part  of  the  buttock  and  the  anterior 
abdominal  wall.  ^  . 

The  Gangliated  Cord  of  the  Sympathetic  (Fig.  271,  31/ 
placed  over  the  heads  of  the  ribs  on  each  side  of  the  thorax,  just 
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outside  the  posterior  mediastinum  and  beneath  the  pleura,  and  is 
connected  above  with  the  inferior  cervical  ganglion,  which  should 
now  be  dissected  on  the  neck  of  the  first  rib.  The  thoracic  ganglia 
are  generally  said  to  correspond  to  the  ribs  in  number,  but  the  first 
ganglion  often  blends  with  the  inferior  cervical  ganglion ;  and 
occasionally  two  of  the  lower  gan- 


glia are   united.     Each  gangKon 


Fig.  276. 


CARDIAC  artel 


[  AORTIC 


PULMONARY 


OESOPHAGEAL 


gives  off  uscendiiKj  and  descending 
branches  of  communication  with 
the  ganglia  above  and  below,  ex- 
ternal branches  (usually  two)  to  the 
thoracic  spinal  nerves,  and  interimJ 
branches  of  distribution  (Kg.  276). 

The  internal  branches  from  the 
five  or  six  upper  ganglia  are  given 
to  the  vertebras  and  their  Ligaments, 
the  oesophagus,  and  the  j)osterior 
pulmonary  and  aortic  plexuses. 
From  the  internal  branches  of  the 
six  or  seven  lower  ganglia  arise 
the  sj^lanchnic  nerves  and  branches 
to  the  aortic  i:)lexus. 

Splanchnic  Nerves  (Pig.  271 , 43). 
The  fjrrat  splanchnic  nerve  is  derived 
from  five  ganglia  (6th,  7th,  8th,  9th, 
10th)  by  separate  fibres.  It  runs 
inwards  in  the  posterior  media- 
stiiumi  and,  after  piercing  the  crus 
of  the  diaphragm,  joins  the  semi- 
hmar  gangHon  and  the  renal  and 
suprarenal  plexuses  in  the  ab- 
domen. 

The    lesser    sp/anchnic  ■  nerre  is 
derived  from  the   10th  and  11th 
ganglia,  and  also  pierces  the  crus  of  the  diaphragm  to  join  the 
solar,  renal,  and  suprai'enal  plexuses. 

The  least  splanchnic  nerve  is  derived  from  the  12th  ganglion,  and 
goes  to  the  renal  plexus. 

The  Internal  Intercostal  Muscles  (Fig.  274)  can  be  seou 
beneath  the  plomfe  without  any  further  dissectitm.  Beginning  at 
the  sternum  the  muscles  reach  as  far  as  the  angles  of  the  Hbs, 


,„7  tEJSER 
^  Z^.,         SPLANCHNIC  I 


Fig.  276.— The  sympathetic  chiiin  in  the  thorax  (from  Wilson). 
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beliind  wMcli  points  are  visible  the  intercostal  vessels  and  nerve.-r 
lying  against  the  external  intercostals.  Their  fibres  take  a  direction 

Fig.  277. 


Fig.  277. — The  superior  aperture  of  the  thorax  (drawn  by  G.  E.  L|.  Pearse), 

Media}<  Line, 

J.  Stemo-hyoid  muscles. 

2.  Sterno-thyroid  muscles. 

3.  Remains  of  thjnnus  gjand, 

4.  Trachea. 

5.  QSsophagus. 

6.  Longi  colli  muscjes. 


I(EFT  Side, 

7.  Internal  mammary  artery. 

8.  Innominate  vein. 

9.  Phrenic  nerve. 

10.  Pneumo-gastric  nerve. 

11.  Recurrent  laryngeal  nerve. 

12.  Cardiac  nerves. 

13.  Left  carotid  artery.  \ 

14.  Left  subclavian  artery.  / 

15.  Thoracic  duct. 

16.  Apex  of  lung  and  pleura. 

17.  Sympathetic. 

18.  Superior  intercostal  artery. 

19.  First  thoracic  nerve, 


Right  Side. 

20.  Internal  mammary  artery. 

21.  Innominate  vein. 

22.  Phrenic  nerve. 

23.  Pneumo-gastric  nerve. 

24.  Cardiac  nerves. 
2-5.  Innominate  artery. 

26.  Apex  of  lung  and  pleura. 

27.  Sympathetic. 

28.  Superior  intercostal  artery. 

29.  First  thoracic  nerve. 
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contrary  to  that  of  the  external  intercostal  fibres,  i.e.,  they  run 
forwards  and  upwards. 

The  Subcostales  or  Infracostales  consist  of  planes  of  muscular 
fibre  passing  from  one  rib  to  the  second  or  third  rib  below,  in  the 
direction  of  the  internal  intercostal  muscles.  They  are  situated 
near  the  angles  of  the  ribs,  are  supjilied  by  the  intercostal  nerves, 
and  are  muscles  of  expiration. 

The  relation  of  the  parts  passing  through  the  Superior  Aperture 
of  the  Thorax  can  be  now  fuUy  understood,  and  will  be  found  in 
the  accompanying  table  (p.  584)  and  the  diagram  taken  fi-om 
nature  (Fig.  277). 

The  Upper  Surface   of  the   Diaphragm   (Pig.  278)  will 
also  be  thoroughly  exposed.    The  structures  in  relation  with  it- 
have  been  already  dissected,  but  these  should  again  be  carefuUy 
studied  in  connection  with  the  muscle. 

[The  lungs,  which  have  been  removed  and  laid  aside,  are  to  be 
dissected,  and  the  structure  of  the  trachea  and  lungs  should  be 
examined.] 

The  Trachea  (Pig.  279,  i)  extends  from  the  lower  border  of  the 
6th  cervical  vertebra  to  thut  of  the  4th  thoracic  vertebra.  It  is 
about  four  inches  and  a  half  in  length,  convex  in  fi-ont  but  flattened 
posteriorly,  and  is  composed  of  a  series  of  incomplete  cartilaginous 
rmgs,  the  extremities  of  which  are  connected  behind  by  fibrous  and 
muscular  tissue.  There  arefi-om  sixteen  to  twenty  cartilages,  each 
measm-ing  about  two  Hues  in  depth,  but  decreasing  in  this  dimension 
from  above  downwards  :  the  last  is  pecviliar  in  being  cut  obliquely 
on  each  side,  so  as  to  be  adapted  to  the  commencement  of  the  two 
bronchi.  The  cartilages  are  connected  together  by  elastic  fibrous 
tissue,  and  the  first  is  similarly  connected  to  the  cricoid  cartilage. 

On  dissecting  away  the  fibrous  tissues  at  the  back  of  the  trachea, 
together  with  numerous  mucous  glands,  transverse  involuntary 
muscular  fibres  [tracheulis  muscli')  will  be  seen  connecting  the 
extremities  of  the  cartilaginou-s  rings.  Within  this  is  a  longi- 
tudinal layer  of  elastic  fibres,  closely  connected  with  the  submucous 
tissue.  The  epithelium  of  the  mucous  membrane  is  columnar  and 
cibated. 

On  looking  into  the  lower  end  of  the  trachea,  a  septum  will  bo 
seen  between  the  two  bronchi,  but  placed  a  little  to  the  loft  of  the 
median  line ;  this  favours  the  passage  of  foreign  bodies  into  the 
right  bronchus,  the  orifice  of  which  is  larger  than  that  of  the  loft. 

If  the  bronchi  be  traced  into  the  lung  by  dissecting  off  the  pul- 
monary tissue,  it  will  be  found  that  each  maiu  bronchus  extends 
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to  the  base  of  the  l\mg,  the  left  (3)  foiming  a  sigmoid  cm-ve  round 
the  heart.  They  give  off  lateral  branches  in  two  seiies,  dorsal  and 
ventral  (5,  6,  7),  besides  other  less  regular  in  an-angement ;  and 
the  right  gives  off  in.  addition  a  large  epdrterial  branch  (Fig.  279,  4), 


Fig.  278. 


which  passes  above  the  pulmonary  artery  to  the  upper  lobe  of  the 
lung.  The  branches  of  the  pulmonary  artery  lie  in  immediate  con- 
tact with  the  back  of  the  bronchi  and  follow  their  course  acciu-ately : 
those  of  the  pulmonary  veins  lie  for  the  most  part  on  the  ventral 
aspect,  and  are  not  quite  so  regular.    The  right  pulmonary  artery 

Fig.  278.— The  upper  surface  of  the  diaphragm  (from  University  College 

Museum). 


1.  Pericardium. 

2.  Vena  cava  inferior  opening  into 

right  auricle. 

3.  CEsophagus  with  left  pneumo-gas- 

tric  nerve  in  front. 

4.  Eight  phrenic  nerve  (left  nerve 

hidden  by  the  pericardium). 
6.  Liganiontnm  latum  pulmonis. 


6.  Right  pneumo.gastric  nerve. 

7.  Aorta. 

8.  Tendinous  centre  of  right  musde. 

9.  Pleura,  covering  left  muscle. 

10.  Vena  azygos  major. 

11.  Sympathetic  with  splanchnics. 

12.  Thoracic  duct. 
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crosses  the  bronchus  (8),  from  front  to  back,  below  the  eparterial 
branch  to  the  upper  lobe  (4),  but  the  left  artery  (9)  is  higher  than 
the  bronchi. 

[The  trachea  and  bronchi  are  to  be  laid  open  from  behind  with 
scissors,  and  the  divisions  of  the  bronchi  should  be  followed  for  a 
shoi't  distance  into  the  substance  of  the  lungs.  ] 


The  Ltmgs.— The  mucous  membrane  of  the  bronchial  tubes  is 
of  a  pinkish  colour,  and  ha.s  ciliated  epithelium.  Numerous  mucoiis 
glands  are  embedded  in  the  submucous  areolar  tissue. 

On  tracing  the  tubes  they  will  be  found  to  become  cylindrical, 
'  '       '    '     their  ring-like  form  are  represented  by  irregular 


the  cartilages  losin^ 


Fig.  279.— Trachea  and  bronclii  seen  from  the  front  {modified  from  Aeby). 


1.  Trachea. 

2.  Eight  bronclius. 

3.  Left  bronchus. 

4.  Eparterial  bronclius  to  right  upper 

lobe,  above  pulmonary  artery ; 
no  corresponding  branch  on  left 
side. 

5.  .5,  5,  5.  Left  ventral  branches,  four 

in  number,  the  upper  going  to 
upper  lobe. 

6.  6,  0,  6.  Right  ventral  branches, 


four  in  number. 

7.  7,  7,  7.  Dorsal  branches,  right  and 

left,  four  in  number,  the  upper 
going  to  the  middle  lobe. 

8.  Right  pulmonary  artery. 

9.  .Left  pulmonary  artery! 
10.  Right  upper  lobe. 

IL  Lel^t  ujiper  lobe. 

12.  Right  middle  lobe. 

13.  Left  lower  lobe. 

14.  Right  lower  lobe, 
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plates,  and  at  leugtli  disappear  when  the  hrmichia  are  reduced  to 
hnlf  a  line  in  diameter.  The  muscular  fibres,  which  were  limited  to 
the  back  of  the  large  bronchi,  surround  the  smaller  tubes,  and  extend 
a  little  further  than  the  cartilages.  The  fibrous  and  elastic  coats 
may  be  followed  even  into  the  smallest  ramifications  of  the  air-tubes, 
which  thus  become  eventually  membranous.  The  minute  hroudria 
terminate  in  intercellular  passages,  and  opening  out  of  these  are  air- 
cells,  or  alveoli,  the  septa  between  which  are  formed  hj  reduplications 
of  the  lining  membrane.  The  aii'-cells  avera.ge  about  ifeth  of  an  inch 
in  diameter,  and  are  lined  with  squamous  epitheliiim. 

The  air-cells  and  intercellular  passages  collected  around  the 
extremity  of  each  minute  bronchial  tube  form  a  lohide  or  infundi- 
hulum,  and  these  aggregated  together  constitute  the  substance  of  the 
lung,  but  the  air-cells  of  one  lobule  have  no  connectiim  with  those 
of  another. 

The  pulmonary  artery  subdivides  like  the  bronchus  it  accom- 
panies, and  gives  a  branch  to  each  lobule.  It  ends  in  a  plexus 
of  capillaries  distributed  beneath  the  mucous  membrane  of  the  aii-- 
cells  and  their  septa,  and  on  the. walls  of  the  intercellular  passages, 
anastomosing  with  the  terminal  branches  of  the  bronchial  arteries, 
but  not  with  the  capillaries  of  the  adjacent  lobules. 

The  pulmonary  veins  convey  the  arterialised  blood  fi-om  the 
lobules,  and  correspond  to  the  branches  of  the  arteries.  They  have 
no  valves,  and  the  veins  of  different  lobules  anastomose  freely. 

The  hronchial  arteries,  arising  on  the  right  side  from  the  1st 
aortic  intercostal  artery,  on  the  left  from  the  thoracic  aorta,  may  be 
traced  upon  the  bronchial  tubes  for  some  distance.  They  supply 
the  substance  of  the  lung,  and  theii-  blood  is  retm-ned  partly  by  the 
bronchial  veins  and  partly  by  the  pulmonary  veins.  The  bronchial 
veins  of  the  right  side  open  into  the  vena  azygos  major,  and  on  the 
left  into  the  superior  intercostal  vein.  The  nerves  of  the  lungs  are 
the  anterior  and  posterior  pulmonary  plexuses,  which  are  derived 
from  the  pneumo-gastrics,  reinforced  by  filaments  from  the  fo\ir 
upper  thoracic  sympathetic  ganglia.  They  can  be  traced  upon  the 
bronchial  tubes  for  some  distance,  and  are  said  to  have  minute 
ganglia  developed  upon  them.  The  lymphatics  of  the  lung  are 
connected  with  the  hronchial  ylaials  found  about  the  bifurcation  of 
the  trachea.  Those  of  the  right  lung  pass  to  the  right  lymphatic 
trunk,  those  of  tho  loft  to  the  thoracic  d)ict. 

AJITICULATION  OF  TJIK  RlliS  WlTll  TUK  VEia'El)ll.E. 

The  ligaments  of  the  ribs  jnay  be  divided  into  two  sets,  (1)  those 
connecting  the  ribs  with  the  bodies  of  the  vertebi-se  (costo-vertebml), 
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and  (2)  those  connecting  the  ribs  with  the  transverse  processes 
(costo-transverse). 

1.  The  Costo-vertebral  ligaments  are  Anterior,  Capsular,  and 
Inter-articular. 

The  Anterior  Costo-vertebral  or  Stellate  Ligament  (Fig. 
280,  2)  consists  of  tkree  short  fasciculi,  which  radiate  from  the 
anterior  sm-face  of  the  head  of  the  rib.  The  superior  fasciculus 
passes  to  the  vertebra  above  ;  the  middle  fasciculus  to  the  inter- 
vertebral substance ;  the  inferior  fasciculus  to  the  vertebra  below. 
The  whole  hgameut  is  closely  connected  with  the  anterior  common 
ligament  of  the  vertebra?.  In  the  case  of  the  first,  tenth,  eleventh, 
and  twelfth  ribs,  which  articulate  each  with  a  single  vertebra,  the 
stellate  Ligament  is  attached  principally  to  that  vertebra,  but  sends 
a  few  fibres  to  the  vertebra  above. 

The  Capsular  Iiigament  is  a  thin  layer  of  fibres  surrounding 
the  articulation  where  the  anterior  ligament  is  wanting. 

The  Interarticular  Ligament  (Fig.  280,  4)  is  seen  by  re- 
moving the  stellate  ligament,  and  is  a  short  band  passing  between 
the  lidge  on  the  head  of  the  rib  and  the  intervertebral  substance, 
and  dividiag  the  articulation  into  two  parts,  each  with  a  separate 
sijnovial  memhrane.  It  is  absent  fi'om  the  articulations  of  the 
tenth,  eleventh,  and  twelfth  ribs,  which  have  each  a  single  sj'novial 
membrane. 

2.  The  Costo-ti-ansverse  ligaments  are  Anterior,  Posterior,  and 
Middle. 

The  Anterior  Costo-transverse  Ligament  (Fig.  280,  3)  is 
attached  to  a  rough  ridge  on  the  upper  border  of  the  neck  of  each 
of  the  ribs,  except  in  the  case  of  the  first,  and  ascends  to  the  lower 
border  of  the  transverse  process  of  the  vertebra  above.  It  separates 
the  anterior  from  the  posterior  division  of  the  intercostal  nerves. 

The  Posterior  Costo-transverse  Ligament  (Fig.  281,  4)  is  a 
short  thick  band  passing  outwards  from  the  apex  of  the  transverse 
process  of  the  vertebra  to  the  rough  non-articular  portion  of  the 
tubercle  of  the  rib  (Fig.  282,  5). 

[In  order  to  see  the  middle  costo-transverse  ligament,  it  will  be 
necessary  to  make  a  horizontal  section  through  the  transv  erse  process 
of  a  vertebra  and  the  neck  of  the  corresponding  rib,  when  the  short 
ligament  will  Ijo  found  between  the  two.] 

The  Middle  Costo-transverse  Ligament  (Fig.  282,  4)  consi.sts 
of  short  strong  fibres,  passing  Ijetwoen  the  posterior  sm-face  of  the 
neck  of  the  rib  and  the  anterior  surface  of  the  corresponding  trans- 
Verse  process.  \ 
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A  synovial  membrane  exists  between  the  facet  upon  each  of  the 
transverse  processes  of  the  ten  upper  thoracic  vei'tebrse  and  the 
articular  tubercle  of  the  corresponding  rib. 

The  anterior  extremity  of  each  rib  has  a  hollow  into  which  the 
costal  cartdage  fits,  the  two  structures  being  firmly  united  by  the 
periosteum. 

Chondro-Sternal  Articulation. — ^The  cartdages  of  the  ti-ue 
ribs  fit  into  depressions  on  the  side  of  the  sternum,  and  are 
attached  by  anterior  and  ijosttrior  ligaments.    A  band  attachuig 


Fig.  280. 


Fig.  281. 


the  seventh  rib  to  the  xiphoid  cartilage  is  called  the  costo-xiphoid 


ligament. 


The  fifth,  sixth,  seventh,  eighth,  ninth,  and  tenth  cartilages  are 
connected  to  each  other  by  fibrous  bands. 

Synouial  membranes. — The  first  costal  cartilage  is  continuous 
with  the  sternum,  and  has  no  synovial  cavity.     The  second  and 


Fig.  280. — Anterior  ligament  of  tlie  vertebrK,  and  ligaments  of  the  ribs 

(from  Wilson). 


1.  Anterior  common  ligament. 

2.  Anterior  costo-vertebral  or  stellate 

ligament. 

3.  Anterior   oosto  -  transverse  liga- 

ment. 


4.  Interarticnlar  ligament  connect- 
ing the  head  of  the  rib  to  the 
intervertebral  substance,  and 
separating  the  two  synovial 
membranes  of  this  articulation. 


Fig.  281.— Posterior  view  of  part  of  the  thoracic  vertebral  cohimn,  showing 
the  ligaments  connecting  the  verlcbrni  with  each  other,  and  the  ribs 
with  the  vertebriE  (from  Wilson). 

1,  1.  Supraspinous  ligament.  3.  Anteriorcosto-transverseligament. 

^2,2.  liiRanienta  snbflava,  connecting      4.  Posterior  costo  -  transverse  hga- 


the  laiiiinic. 


ment. 
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third  cartilages  have  a  double  synovial  membrane,  owing  to  the 
existence  of  an  interarticular  ligament.  The  fourth,  fifth,  sixth, 
and  seventh  cartilages  have  each  a  single  sjTiovial  membrane  at 


Fig.  289. 


the  sternal  articulation,  and  there  are  additional  .sjniovial  mem- 
branes between  the  sixth  and  seventh,  seventh  and  eighth,  and 
eighth  and  ninth  costal  cartilages. 

Ltg.\ments  of  the  VeBTEBRjE. 

[The  ligaments  of  thaspuial  column  are  to  be  examined  by  remov- 
mg  all  the  remaining  muscular  fibres.] 

The  ligaments  of  the  Bodies  of  the  vertebrte  are— 1 ,  the  Anterior 
Common  Ligament ;  2,  the  Posterior  Common  Ligament ;  and  3, 
the  Intervertebral  Substance  or  Pibro-cartilage. 

The  Anterior  Common  Ligament  (Fig.  280,  i)  is  a  broad 
band  of  fibres  extending  down  the  front  of  the  vertebral  column, 
from  the  axis  to  the  sacrum.  The  fibres  are  attached  principally 
to  the  intervertebral  substances,  and  slightly  to  the  upper  and 
lower  margins  of  the  vertebrne ;  the  deep  fibres  passing  between 
the  adjacent  bones,  while  the  superficial  cross  thi-ee  or  more  ver- 
tebras. The  ligament,  when  divided,  will  be  seen  to  be  thicker 
opposite  the  bodies  of  the  vertebra;  than  on  the  intervertebral 
substances ;  and  it  is  broader  m  the  lumbar  than  in  the  cervical 
and  thoracic  regions. 


Pig.  282.-TranBvcrs(,  section  of  dorsal  vertebra  and  ribs  (from  Quain). 

2:  Ssverse'-procesH  ot  vertebra.  t  PoSo'^loito^'fr?'"  "^""r"'- 

3.  Anterior  co8to.vertel,ral  or  stellate  "  t™>«ver8e  hga- 


,.  ,  -  -  niHMt. 

ligament. 
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[To  see  the  posterior  common  ligament  it  will  be  necessary  to 
remove  the  spinal  cord,  if  this  has  not  been  already  done.  The 
saw  is  to  be  applied  over  the  pedicles  of,  say,  six  dorsal  vertebrae, 
and  these  being  divided  on  each  side,  the  remains  of  the  spinal 
cord  can  be  removed,  when  the  posterior  ligament  will  be  seen  on 
the  backs  of  th  e  bodies  of  the  vertebrte.  The  ligamenta  subflava 
can  be  dissected  upon  the  vertebral  arches  which  have  been  sawn 
away.] 

The  Posterior  Common  Ligament  (Fig.  283,  3)  is  fomid  upon 
the  posterior  aspect  of  the  bodies  of  the  vertebrtB  from  the  axis  to 


Fig.  283. 


FifC.  284. 


the  sacrum.  Unlike  the  anterior  common  ligament  it  is  broad 
opposite  the  intervertebral  substances,  with  which  it  is  closely 
connected,  and  narrow  opposite  the  bodies  of  the  vertebroe  ;  and  is 
broader  in  the  cervical  than  in  the  lumbar  region,  and  thickest  m 
the  thoracic  region.  It  is  composed  of  superficial  and  deep  fibres 
like  the  anterior  ligament. 

The  Intervertebral  Substances  (Fig.  283,  i)  are  found 
between  the  bodies  of  all  the  vertebra?  from  the  axis  to  the  sacrum, 
and  are  largest  in  the  lumbar  region.  Each  disc  is  composed  of 
concentric  layers  of  fibrous  tissue  and  fibvo- cartilage  externally, 
with  a  soft  elastic  material  in  the  centre.    The  discs  are  thicker  - 


Fig.  283.— Posterior  lig.uucnt  of  the  vertebnt  (from  Wilson). 

1,  1.  Intervertebral  substances.  3.  Posterior  common  ligament. 

2.  Pedicles  of  vertebrie  sawn  through. 

Fig.  284.-  Internal  view  of  the  arches  of  three  vertebrte  (from  Wilson). 
1.  One  of  the  ligamenta  subflava.  2.  The  capsular  ligament  of  one  8ia| 
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front  than  behind  in  the  cervical  and  lumbar  regions,  and  the 
reverse  in  the  thoracic  region. 

On  dissecting  the  concentric  laj'crs  of  an  intervertebral  substance, 
their  fibres  will  be  found  to  pass  obliquely  between  the  adjacent 
vertebrte,  taking  opposite  directions  by  alternate  layers.  By  cutting 
thi-ough  the  attachment  to  one  of  the  vertebrae  with  a  strong  knife, 
a  pulpy  material  in  the  centre  will  be  seen  to  expand  considerably 
above  the  level  of  the  fibro-cartilaginous  rings  around  it :  this  is 
probably  a  relic  of  the  chorda  dorsalis  of  the  embryo. 

The  Artiviihir  Processes  are  surrounded  by  Capsular  Ligaments 
(Fig.  284,  2),  which  are  looser  in  the  cervical  than  in  the  thoracic 
and  lumbar  regions;  they  permit  a  simple  gliding  movement 
between  the  processes.  Each  joint  has  a  simple  synovial  mem- 
brane. 

The  Arches  are  united  by  the  Ligamenta  Subflava  (Fig.  284,  i). 
These  are  to  be  seen  on  the  internal  surfaces  of  the  arches  which 
have  been  removed,  and  wiU  be  found  to  consist  of  a  series  of 
yeUow  elastic  ligaments,  extending  between  the  lamince  of  the 
vertebrae  on  each  side  of  the  middle  line,  fi'om  the  axis  to  the 
sacrum.  Owing  to  the  overlapping  of  the  lamina?,  the  ligaments 
are  attached  to  the  posterior  surface  of  the  arch  below  and  to  the 
anterior  sui-face  of  the  arch  above  (Fig.  281,  2). 

The  Sirinous  Processes  are  united  by  (1)  the  Interspinous  and 
(2)  the  Supraspinous  ligaments,  both  of  which  give  attachment  to 
muscles. 

The  Interspinous  Ligaments  are  placed  between  the  spinous 
processes  of  the  vertebrae,  extending  from  the  root  to  the  tip  of 
each.  They  are  stronger  in  the  lumbar  than  in  the  thoracic,  and  in 
the  thoracic  than  in  the  cervical  region. 

The  Supraspinous  Ligament  (Fig.  281,  i)  is  a  fibrous  cord 
extending  along  the  tips  of  the  spinous  processes,  from  the  last 
cervical  vertebra  to  the  sacrum.  It  is  continuous  with  the  Irga- 
vientiim  nnchw,  and  is  thicker  in  the  lumbar  than  in  the  thoracic 
region.  It  is  composed  of  superficial  and  deep  fibres,  which  have 
the  same  arrangement  as  those  of  the  anterior  and  posterior 
common  ligaments. 

The  Transverse  Processes  are  connected  by  Intertransverse 
Ligaments,  which  are  round  and  thick  in  the  thoracic,  and  thin 
and  membranous  in  the  lumbar  region.  They  are  frequently  absent 
in  the  cervical  region. 


PAET  VI. 


DISSECTION  OF  THE  BACK  AND  SPINAL  CORD. 

In  dissecting  tlie  back  it  is  customary  for  the  owners  of  the 
arms  to  take  the  first  two  layers  of  muscles,  while  the  dissectors  of 
the  head  and  neck  claim  such  of  the  superficial  muscles  as  are 
contained  in  their  part,  and  complete  the  dissection  of  the  remainder 
of  the  region,  including  the  spinal  cord. 

[An  incision  is  to  be  made  from  the  occiput  to  the  sacrum  in  the 
median  line,  and  another  along  each  crest  of  the  iliuna  at  right 
angles  to  it.  The  dissectors  should  then  raise  the  skin  with  aU  the 
subcutaneous  tissues  down  to  the  superficial  muscles,  through 
which  the  cutaneous  nerves  appear.  On  the  left  side  of  the  subject, 
the  arm  is  to  be  drawn  forward  so  as  to  put  the  latissimus  dorsi  on 
the  stretch,  and  the  dissector  should  begin  to  clean  the  lower  part 
of  that  muscle,  and  work  upwards  to  the  trapezius.  On  the  right 
side  the  arm  should  be  pulled  down  at  tii-st,  and  the  head  drawn 
over  to  the  opposite  side  with  hooks,  to  put  the  upper  fibres  of  the 
trapezius  on  the  stretch,  and  the  dissector  must  begin  at  the  upper 
border  of  that  muscle  (already  exposed  in  the  posterior  triangle) 
and  work  downwards  to  the  latissimus  dorsi.  On  both  sides,  the 
arm  and  scapula  will  require  to  be  moved  from  time  to  tune  to 
stretch  the  different  sets  of  fibres  in  tui-n.] 

The  Cutaneous  Nerves  (Fig.  288)  are  derived  from  the  posterior 
divisions  of  the  spinal  nerves,  and  are  mostly  of  smaU  size ;  but 
the  upper  thoracic  nerves  reach  the  shoulder,  and  the  lumbar  the 
buttock.  The  cervical  and  upper  six  thoracic  cutaneous  nerves 
pierce  the  trapezius  close  to  the  spine,  the  second,  and  sometimes  a 
branch  of  the  thii-d,  cervical  turning  up  to  the  occiput  (the  smalL 
occipital  nerve  fi-om  the  third  being  much  smaller  than  the  grra; 
occipital  from  the  second,  and  lying  internally  to  it).  There  is  no 
cutaneous  branch  from  the  1st ;  and  those  of  the  6th,  7th,  and  Stli 
cervical  nerves  are  of  small  size.  The  lower  six  thoracic  and  three 
lumbar  nerves  appear  near  the  angles  of  the  ribs,  and  pierce  the 
latissimus  dorsi  along  the  obUque  line  at  which  the  muscular  fibres 
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commence  ;  and  the  sacral  nerves  give  usually  two  small  branches 
through  the  tendinous  expansion  near  the  spine. 

The  First  Layer  of  Muscles  (Fig.  285)  consists  of  the  Tra- 
pezius and  Latissimus  Dorsi.     The  trapezius  partially  overlaps 
the  latissimus,  but  between  them  and  the  base  of  the  scapula  is  a 
small  triangular  interval,  in  which  the  lower  fibres  of  the  rhom- 
boidcus  major  can  be  seen,  and,  below  that  muscle,  the  posterior 
sm'faces  of  two  or  three  ribs  and  their  intercostal  muscles. 
The  Trapezius  (Fig.  285,  i)  of  one  side  is  triangular,  but  the 
.  two  muscles  together  resemble  a  trapezium.    It  arises  from  the 
external  occipital  protuberance  and  inner  thii-d  of  the  superior 
curved  line  of  the  occipital  bone ;  fi'om  the  ligamentum  nuchte  and 
the  seventh  cervical  spinous  process  ;  and  from  the  spinous  processes 
of  all  the  thoracic  vertebrae  and  the  supraspinous  ligaments.  The 
fibres  converge  to  be  inserted  into  the  outer  third  of  the  posterior 
border  of  the  clavicle,  and  into  the  inner  border  of  the  acromion 
process  and  the  upper  border  of  the  spine  of  the  scapula,  as  far  as 
the  tubercle  at  the  outer  angle  of  the  basal  triangle.    This  bony 
eminence  receives  the  insertion  of  a  tendon,  which  glides  over  the 
basal  ti'iangle  (and  is  separated  from  it  by  a  bm-sa)  and  receives  the 
lower  two-thirds  of  the  thoracic  fibres  of  the  muscle.    The  fibres 
thus  have  difPerent  directions,  and  the  action  of  the  muscle  upon 
the  scapula  varies  according  to  the  portion  brought  into  use.  The 
action  of  the  entii-e  muscle  is  to  di-aw  the  scapula  towards  the  spine, 
and  thus  the  two  trapezii  throw  back  the  shoulders.    The  upper 
fibres,  acting  alone,  elevate  the  shoulder  girdle,  the  lower  fibres 
depress  and  retract  it.    When  the  scapulae  are  fixed  by  other 
muscles,  the  two  trapezii  extend  the  head  and  neck,  or  one  muscle 
acting  by  itself  woidd  di-aw  the  head  and  spine  to  the  same  side. 

It  should  be  noticed  that  a  large  oval  tendinous  aponem-osis 
{speculum  rhomboideum),  divided  into  two  symmetrical  halves  by 
the  spine,  separates  the  bellies  of  the  two  muscles  opposite  the  last 
cervical  and  three  or  foiu-  upper  thoracic  vertebrEe— a  substitution 
of  tendon  for  muscle  that  probably  has  reference  to  the  com- 
paratively smaH  range  of  movement  of  the  scapula  backwards  at 
this  point. 

The  trapezius  has  been  seen  to  be  supplied  by  the  spinal-accessory 
nerve  and  branches  of  the  3rd  and  4th  cervical  nerves.  It  is  doubt- 
ful whether  it  receives  branches  from  the  posterior  divisions  of  the 
nerves  which  pierce  it. 

The  Ufinmentnin  NucJm  is  a  band  of  white  fibrous  tissue,  which 
extends  from  the  prominent  spinous  process  of  the  seventh  cervical 
vertebra  to  the  external  occipital  protuberance  and  crest,  and  is 
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connected  by  small  slips  with  the  spines  of  the  intervening  vertebrse. 
It  intervenes  between,  and  gives  origin  to,  the  muscles  of  the  two 


Fig.  285. 


Fig.  285.-Fir.t,  second,  and  part  of  the  third  layer  of  "nascles  of  tl^eback ;  tl,e 
first  layer  occupies  the  right ;  the  second  the  left  side  (fiom  \\  Uson). 


1.  Trapezius. 

2.  Ligaraentum  nuohoe. 

3.  Acromion  process  and  spine  of  the 

scapula. 

4.  Latiasimus  dorsi. 

5.  Deltoid. 

6.  Muscles  of  the  dorsum  of  the  right 

scapula  ■  infraspinatus,  teres 
minor,  and  teres  major. 


7.  Obliquus  extemus. 

8.  Gluteus  medius. 

9.  Glutei  maximi. 

10.  Levator  anguli  scapulw. 

11.  Khomboideus  minor. 

12.  Rhoinboideus  major.  . 

13.  Splenius  capitis ;  the  muscle  in- 

ternal to,  and  overlaid  by,  t"e 
splenius,  is  the  complexus. 
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sides  of  the  neck.  In  some  of  the  lower  animals,  it  is  of  large 
development  and  composed  of  yellow  elastic  tissue,  and  gives  an 
important  support  to  the  head. 

The  Latissimus  Dorsi  (Fig.  285,  4)  arises  by  a  tendinous  origin 
fi-om  the  posterior  thii-d  of  the  outer  Hp  of  the  crest  of  the  ilium, 
and  the  upper  sacral  spines  ;  from  all  the  lumbar  and  the  six  lower 
thoracic  spines  and  the  supraspinous  ligament ;  and  from  the  outer 
sm-faces  of  the  thi-ee  or  four  lower  ribs,  interdigitating  with  the 
external  oblique  muscle  of  the  abdomen.  The  broad  muscular 
fibres  become  collected  together  as  they  wind  round  the  inferior 
angle  of  the  scapula,  to  which  they  sometimes  have  a  slight  attach- 
ment, and  then  pass  forward  and  upward,  at  first  behind,  then 
below,  and  finally  in  fi'ont  of  the  teres  major,  to  be  inserted  into 
the  bottom  of  the  bicipital  groove  of  the  humerus.  The  fibres  of 
the  muscle  are  so  twisted  that  those  which  were  highest  at  their 
origin  are  lowest  at  the  insertion,  and  vice  versa.  At  its  insertion 
the  tendon  is  separated  from  that  of  the  teres  major  by  a  bursa 

p.  23). 

The  latissimus  dorsi,  when  taking  its  fixed  point  below,  extends, 
adducts,  and  rotates  the  humerus  inwards,  di-awing  it  behind  the 
back,  and  at  the  same  time  draws  back  the  shoulder  girdle  (acting 
upon  the  stemo-clavicular  joint) ;  or  if  the  arm  is  raised  the  muscle 
would  depress  it.  When  the  humerus  is  fixed,  the  muscle  would 
pull  up  the  trunk,  as  in  climbing,  or  might  act  upon  the  lower  ribs 
as  an  extraordinary  muscle  of  in.spii-ation.  It  is  supplied  by  the 
long  subscapular  nerve,  and  perhaps  also  by  the  thoracic  nerves 
which  pierce  it. 

[The  trapezius  is  to  be  divided  by  a  vertical  incision  near  the 
spme,  care  being  taken  not  to  cut  the  subjacent  tendinous  origins 
of  the  rhomboidei  in  the  cervical  region.  In  reflecting  the  muscle 
its  tendon  will  be  seen  to  glide  over  the  smooth  triangular  surface 
at  the  inner  end  of  the  spine  of  the  scapula.  Care  must  be  taken 
of  the  spinal-accessory  nerve  and  the  accompanying  branches  of 
the  superficial  cervical  artery.  The  posterior  sui-face  of  the  levator 
anguli  scapulEe  and  rhomboidei  muscles  is  now  to  be  cleaned.] 

Second  Layer  of  Muscles  consists  of  the  levator  anguli  scapulte 
and  the  rhomboidei. 


14.  Splenius  colli,  partially  seen  :  the 

common  origin  of  the  splenius 
is  seen  attached  to  the  spinous 
processes  below  the  origin  of 
rhomboideus  major. 

15.  Vertebral  aponeurosis. 

16.  Serratus  posticus  inferior. 


17.  Supra-spinatus. 

18.  Infra-spitiatus. 

19.  Teres  minor. 

20.  Teres  major. 

21.  Long  head  of  triceps. 

22.  Serratus  niagnus. 

23.  Obliquua  internus. 
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The  Levator  Anguli  Scapulae  (Fig.  285,  lo)  ariaea  from  the 
IDOsterior  tubercles  on  the  transverse  processes  of  the  upper  fom- 
cervical  vertebras,  and  is  inserted  into  the  base  of  the  scapula 
opposite  the  supraspinous  fossa.  The  surface  of  this  muscle  has 
been  seen  in  the  posterior  triangle  of  the  neck,  where  it  covers  the 
splenius  coUi. 

The  Bhomboideus  Minor  (Fig.  285,  ii)  is  a  narrow  muscle, 
arisivg  from  the  ligamentum  nuchfe,  and  fi-om  the  spines  of 
the  seventh  cervical  and  first  thoracic  vertebras,  and  the  supra- 
spinous ligament.  It  is  inserted  into  the  base  of  the  scajsula 
opposite  the  spine. 

The  Rhomboideus  Major  (Fig.  285,  12)  arises  from  the  spinous 
processes  of  the  upper  fom-  or  five  thoracic  vertebi'SB  below  the  fii-st, 
and  the  supra-spinous  ligaments.  It  is  inserted  into  the  base  of  the 
scapula  opposite  the  infra-sinnous  fossa,  the  middle  fibres  being 
usually  attached  to  a  fibrous  arch  which  is  unconnected  with  the 
bone. 

The  three  muscles  of  the  second  layer  act  upon  the  scapula, 
drawing  it  upwards  and  inwards  towards  the  spine.  Acting  in 
association  with  other  muscles  they  tend  to  rotate  the  scapula  at 
the  acromio-clavicular  joint,  and  to  make  the  glenoid  cavitj-  look 
downwards. 

The  superficial  cervical  artery  passes  over  the  outer  surface  of 
the  levator  anguli  scapulse,  and  the  posterior  scapular  ai-tery  r\ms 
beneath  this  muscle  to  reach  the  hinder  margin  of  the  scapula, 
between  the  attachments  of  the  rhomboids  and  serratus  magnus. 

The  levator  anguli  scapulas  is  supplied  by  branches  from  the  3rd 
and  4th  cervical  nerves,  the  rhomboids  by  branches  fi-om  the  oth 
cervical. 

[The  posterior  belly  of  the  omo-hyoid  is  to  be  traced  out  to  the 
scapiila,  and  the  levator  anguli  scapula^,  rhomboidei,  and  the  upper 
half  of  the  latissimus  dorsi  are  then  to  be  divided,  when  thesnipiila 
can  be  drawn  away  from  the  ribs,  and  the  inner  surface  of  the 
serratus  magnus  muscle,  with  a  quantitj-  of  loose  cellular  tissue 
between  it  and  the  ribs,  will  be  brought  into  vie\v.  This  muscle 
is  to  be  divided  by  a  vortical  incision,  and  the  clavicle  being  sawn 
through  (if  this  has  not  already  been  done),  the  arm  will  be  attached 
onlv  by  the  vessels  and  nerves,  which  may  be  cut  and  the  lunl^ 
reuioved.  Between  the  rhomboidei  and  the  serratus  \vill  be  seen 
the  posterior  scapular  artery,  and  more  externally  the  supra- 
scapular artery  runs  above  the  ligament  of  the  notch  while  the 
nerve  passes  beneath  it.  The  attachment  of  the  ouio-hyoid 
muscle  to  the  upper  border  of  the  scapula  will  also  be  exposed. 
The  dissector  of  the  arm  ^vill  proceed  at  once  with  the  dissection  ot 
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the  scapular  muscles.  The  tendinous  origin  of  the  latissimus  is 
then  to  be  removed,  and  the  serrati  postici  superior  and  inferior  are 
to  be  defined.] 

The  Third  Layer  of  Muscles  (Fig.  285)  consists  of  the  Serrati 
postici  superior  and  inferior,  and  the  Splenius  capitis  et  colli. 

The  Serratus  Posticus  Superior  arises  from  the  lower  part 
of  the  ligamentum  nuchre,  the  spinous  processes  of  the  seventh 
cervical  and  upper  two  thoracic  vertebrae,  and  the  corresponding 
supraspinous  ligament ;  and  it  passes  downwards  to  be  inserted  into 
the  siiperior  borders  of  the  second,  thir-d,  foiQ'th,  and  fifth  ribs, 
externally  to  their  angles. 

The  Serratus  Posticus  Inferior  (Fig.  285,  i6)  arises  from  the 
spinous  processes  of  the  last  two  thoracic  and  uj)per  two  lumbar 
vertebrte  and  the  interspinous  ligaments,  being  blended  at  its  origin 
with  the  latissimus  dorsi  and  erector  spinte ;  it  passes  uj^wards  to 
be  inserted  into  the  lower  borders  of  the  last  four  ribs,  externally  to 
then-  angles. 

The  seiTatus  posticus  superior  raises  the  ribs,  and  is  therefore  a 
muscle  of  inspiration  ;  the  serratus  inferior  has  a  contrary  action. 

The  serratus  posticus  superior  is  supjjlied  by  the  2nd  and  3rd 
intercostal  nerves,  and  the  serratus  posticus  inferior  by  the  10th 
and  11th  intercostal. 

[The  seiTati  are  to  be  divided  and  tiu'ned  aside,  and  the  splenius 
capitis  and  splenius  colli  are  to  be  cleaned,  when  the  posterior 
portion  of  the  fascia  covering  the  deeper  muscles,  and  united  more 
or  less  with  the  origins  of  the  latissimus  dorsi  and  serratus  posticus 
inferior,  as  well  as  with  the  subjacent  muscles,  will  be  seen.  The 
name  of  certehral  aponeurosis  has  been  given  to  the  continuation  of 
this  structure  beneath  the  serratus  posticus  superior  and  the 
splenius,  and  over  the  deep  muscles;  this  is  to  be  defined,  and 
afterwards  miist  be  removed.] 

The  Splenius  (Fig.  285)  is  single  at  its  oriijin,  but  is  divided 
into  two  parts  at  its  insertion.  It  arises  from  the  lower  half  of  the 
ligamentum  nuchse,  and  from  the  spinous  processes  of  the  seventh 
cervical  and  upper  six  thoracic  vertebrtT3. 

The  ■ij)/e>iiiis  capitis  (13),  or  upper  portion,  passes  upwards  and 
inwards  to  be  inserted  into  the  mastoid  process,  and  into  the  outer 
third  of  the  superior  cruwed  line  of  the  occipital  bone,  immediately 
beneath  the  storuo-mastoid  muscle. 

The  splenius  colli  (14),  or  lower  portion,  is  inserted  into  the  poste- 
rior tubercles  on  the  transverse  processes  of  the  upper  three  or  four 
cervical  vertobrce,  beneath  the  levator  anguli  scapuhe. 

The  splenii  of  both  sides  acting  together  ckaw  the  head  alid  neck 


600 


THE  BA.OK. 


backward.  One  muscle  acting  alone,  draws  the  head  backwards, 
lateralises  it  towards  the  corresponding  shoulder,  and  rotates  the 
face  towards  the  same  side. 

The  splenius  capitis  was  seen  in  the  posterior  triangle  of  the  neck, 
above  the  levator  anguli  scapulas,  but  the  splenius  colli  was  hidden 
by  this  muscle.  At  the  upper  border  of  the  S23lenius  appear  the 
nearly  vertical  fibres  of  the  complexus,  running  to  the  interspace 
between  the  two  curved  lines  of  the  occipital  bone. 

The  splenius  is  sappHed  by  the  external  branches  of  the  lower 
cervical  nerves. 

[The  splenius  must  be  reflected  in  order  to  show  the  complexus, 
which  lies  beneath  it.  In  order  to  define  the  connections  of  the 
erector  spinae,  an  interval  is  to  be  sought  opposite  the  last  rib, 
separating  the  muscular  mass  into  two  parts.  The  ouier  segment  is 
to  be  turned  outwards  and  its  attachment  to  the  ribs  and  cervical 
transverse  processes  noted ;  it  consists  of  the  sacro-lumbaHs  con- 
tinued upwards  by  the  accessorius,  and  the  cervicalis  ascendeus. 
The  inner  segment  when  separated  from  a  few  muscular  and  ten- 
dinous bauds  called  the  spinalis  dorsi,  j)assing  between  some  of 
the  thoracic  and  lumbar  spines,  will  be  foimd  to  consist  of  the 
longissimus  dorsi  prolonged  upwards  into  the  neck  by  the  transver- 
salis  colli  and  trachelo-mastoid.  The  aponeurosis  covering  the 
erector  spinte  is  to  be  divided  by  an  oblique  incision,  following  the 
line  of  sejDaration  between  the  muscles.  In  making  this  dissection 
the  inner  branches  of  the  posterior  divisions  of  the  'intercostal 
vessels  and  nerves  will  be  found  internal  to  the  longissimus  dorsi, 
and  the  external  branches  between  the  longissimus  dorsi  and  the 
sacro-lumbaHs.  The  occij^ital  artery  will  also  be  shown  in  the 
neck.] 

The  Fourth  Layer  of  Muscles  (Fig.  2SG)  consists  of  the  SpinaHs 
dorsi,  the  Erector  spinse  with  its  subdivision^,  and  the  Complexus. 
They  are  supplied  bj'the  external  branches  of  the  posterior  div-isions 
of  the  spinal  nerves,  but  the  comi^lexus  also  receives  twigs  irom 
the  internal  branches. 

The  Spinalis  Dorsi  (Fig.  286,  4)  lies  close  to  the  spinous  pro- 
cesses, arising  from  the  lower  two  thoracic  and  upper  two  lumbar 
spinous  processes,  and  is  inserted  into  the  spinous  processes  of  tlie 
upper  six  thoracic  vertebra?.  It  commonly  interchanges  slips  with 
the  longissimus  dorsi,  and  is  sometimes  regarded  as  part  of  the 
erector  spina?. 

The  Erector  Spinse  (Fig.  286,  i)  is  the  great  muscle  filling  up 
the  hollow  at  the  back  of  the  sacrum  and  hmibar  vcrtebrse.  It 
arises  from  the  posterior  fifth  of  the  uiner  lip  of  the  crest  of  the 
ilium  and  its  posterior  superior  spine ;  from  the  spinous  processes  of 
the  lumbar  and  two  lower  thoracic  vertebraj ;  fi'om  the  upper  four 


THE  LONGISSIMUS  DORSI. 


601 


Fig.  286. 


sacral  spines,  and  the  back  of  the  sacrum ;  and  from  the  aponeu- 
rosis covering  the  muscle.  It  divides  before  its  insertion  iuto  the 
sacro-lumbalis  and  longissimus 
dorsi  muscles.  In  the  loins  its 
aponem-osis  blends  with  the  ' '  fascia 
lumborum  "  or  posterior  segment  of 
the  tendon  of  the  transversalis 
abdominis  muscle  (v.  p.  234). 

The  Sacro-Iiumbalis  or  Ilio- 
Costalis  (Fig.  286,  2)  the  smaller 
and  more  external  of  the  two 
divisions,  passes  upwards  and  out- 
wards to  be  inserted  into  the  angles 
of  the  six  lower  ribs,  and  is  directly 

prolonged   upwards   by  the  two 

following  muscles. 

The    Accessorius  (musculus 

accessorius    ad  sacro-lumbalem), 

consisting  of  muscular  slips  which 

pass  /rum  the  angles  of  the  six 

lower  ribs  internal  to  the  insertion 

of  the  sacro-limibalis,  to  the  angles 

of  the  six  upper  ribs. 
The     Cervicalis  Ascendens 

(Pig.  286,  5),  ariaimj  from  the  angles 

of  the  upper  five  ribs,  internal  to 

the  insertion  of  the  accessorius,  and 

bemg   inserted  into  the  posterior 

tubercles  on  the  transverse  pro- 
cesses of  the  thii-d,  foui-th,  fifth, 

and  sLxth  cervical  vertebree. 
The    liongissimus  Dorsi 


Fig.  286.  -Fourth  and  fifth,  and  part  of 

back  (from 

1.  Conunon  origin   of    the  erector 

spiniE. 

2.  Sacro-lumbalis. 

3.  Longissimus  dorsi. 

4.  Spinalis  dorsi. 

5.  Cervicalis  ascendens. 

6.  Transversalis  cervicis. 

7.  Tiachelo-mastoideus. 

8.  Complexus. 

9.  Transversalis  cervicis,  showing  its 

origin. 


the  sixth  layer  of  the  muscles  of  the 
Wilson). 

10.  Seraispinalis  dorsi. 

11.  Semispijialis  colli. 

12.  Rectus  posticus  minor. 

13.  Rectus  posticus  major. 

14.  Obliquus  superior. 
16.  Obliquus  inferior. 

16.  Mullifidus  spiuKi. 

17.  Levatores  costarum. 

18.  Intcrtransvorsales. 

19.  Quadratus  lumborum. 
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(Fig.  286,  3),  the  inner  division  of  the  erector  spinse,  has  two  sets 
of  insertions  ;  an  inner,  by  tendinous  slips  into  the  trajisverse  pro- 
cesses of  all  the  thoracic  vertebrae,  and  into  the  accessory  tubercles 
of  the  lumbar  vertebrae ;  and  an  outer,  by  fleshy  slips  into  the  ten 
lower  ribs  between  their  tubercles  and  angles,  and  into  the  trans- 
verse processes  of  the  lumbar  vertebra3.  It  is  prolonged  to  the 
neck  and  head  by  two  muscles,  the  transversalis  cervicis  and  the 
trachelo-mastoid,  both  of  which  «r/A'efrom  the  transverse  proces.ses 
of  the  five  or  six  upper  thoracic  vertebras,  the  latter  muscle  having 
an  additional  origin  from  the  articular  processes  of  the  four  lower 
cervical  vertebrae.  The  Transversalis  Cervicis  is  inserted  into  the 
posterior  tubercles  of  the  transverse  processes  of  the  cervical  ver- 
tebrfB  fi'om  the  second  to  the  sixth.  The  Trachelo-mastoid  is 
inserted  into  the  mastoid  process  beneath  the  splenius  capitis. 

The  Complexus  arises  from  the  articular  processes  of  the  3rd,  4th, 
oth  and  6th  cervical  vertebrae,  from  the  transverse  processes  of  the 
last  cervical  and  six  upper  thoracic  vertebrae,  and  fi-om  the  si)ine 
of  the  last  cervical  vertebra ;  it  is  inserted  into  the  space  between 
the  superior  and  inferior  curved  lines,  on  the  inner  side  of  the  area 
for  the  superior  oblique.  It  is  pierced  by  the  great  occipital  and 
third  cervical  nerves. 

The  most  internal  and  superficial  part  of  the  complexiis  has  been 
called  the  Biventer  Cervicis,  from  the  fact  that  it  consists  of  two 
fleshy  portions  or  bellies  with  an  intervening  tendon. 

The  erector  spinre,  with  its  continuations  upwards,  extends  the 
entire  spine  and  head  if  the  muscles  of  the  two  sides  act  together. 
Acting  singly,  they  lateralise  and  rotate  the  vertebrae. 

Occipital  Artery  (Eig.  287,  3)-— The  second  poi-tion  of  the 
occipital  artery  is  now  exposed  in  its  coui-se  between  the  muscles 
attached  to  the  occipital  bone.  It  has  been  seen  to  pass  under  the 
posterior  belly  of  the  digastricus,  and  disappear  beneath  the  sterno- 
mastoid,  splenius  capitis,  and  trachelo-mastoid,  to  reach  its  groove 
in  the  mastoid  portion  of  the  temporal  bone  internally  to  the 
digastric  groove.  Finally  it  crosses  the  supei-flcial  aspect  of  the 
superior  oblique  and  complexus,  and  passes  to  the  back  of  the  scalp 
between  the  attachments  of  the  sterno-mastoid  and  trapezius.  Thf 
great  occipital  nerve,  which  has  a  similar  distribution,  pierces  the 
complexus  and  trapezius  to  reach  the  occiput.  The  branches  of 
the  artery  are  (1)  Mmcitlar  to  the  sterno-mastoid,  splenius,  trachelo- 
mastoid,  and  digasti-icus ;  (2)  Auricular  to  the  back  of  the  aunclo. 
anastomosing  with  the  postcrius  auricular  of  the  external  carotid  : 
(3)  Mtuimjeal,  through  the  foramen  lacerum  posterius ;  (4)  MastouL 
piercing  the  mastoid  foramen  to  supply  the  mastoid  ceUs  and  dura 
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inator;  (5)  Princeps  Ccrvia's,  which  runs  downwards  between  the 
complexiis  and  semispinalis  colli,  sui^plying  both  and  anastomosing- 
with  the  posterior  branches  of  the  vertebral  and  the  deep  cervical 
branch  of  the  superior  intercostal.  It  gives  off  a  small  supi-rficial 
cervical  twig  which  runs  superficially  to  the  complexus,  supplying 
the  trapezius  and  anastomosing  with  the  superficial  cervical  branch 
of  the  ti-ansversalis  colli ;  (6)  Huhncciiyital,  anastomosing  with 
muscular  branches  of  the  vertebral  in  the  suboccipital  triangle  ;  and 
(7)  Terminal  to  tie  occijDital  portion  of  the  scalp,  anastomosing 
with  the  temporal,  and  giving  a  small  parietal  twig  thi-ough  the 
parietal  foramen. 

The  Occipital  vein  usiially  passes  deeply  beneath  the  complexus 
to  terminate  in  deep  cervical  vein.  Before  leaving  the  scalp  it 
communicates  with  the  lateral  sinus  thi-ough  the  mastoid  foramen. 

[The  complexus  is  to  be  divided  transversely,  at  the  point  where 
the  great  occipital  nerve  pierces  it,  so  as  to  preserve  the  nerve 
iminjured,  and  the  muscle  should  be  dissected  up  from  the  con- 
densed celhilar  tissue  beneath  it  and  turned  outward.  The  small 
muscles,  with  the  vessels  and  nerves,  of  the  suboccijiital  region  are 
then  to  be  dissected  out,  together  with  the  semispinaHs  muscle, 
which  fills  the  vertebral  groove  in  the  cervical  and  thoracic  regions. 
AH  vessels  and  nerves  are  to  be  carefully  preserved.] 

Fiftli  Layer  of  Muscles  (Fig.  287)  consists  of  the  two  Posterior 
Eecti,  the  two  ObUqui,  and  the  Semispinalis  muscles.  The  recti 
and  obliqui  are  supplied  by  the  suboccipital  nerves,  and  the  inferior 
obhque  also  by  a  twig  from  the  postei-ior  division  of  the  thii-d 
cervical.  The  semispinalis  is  supplied  by  the  internal  branches  of 
the  posterior  divisions  of  the  spinal  nerves. 

The  Rectus  Capitis  Posticus  Major  (Fig.  287,  8)  arises  fi-om 
the  spinous  process  of  the  axis,  and  passes  obliquely  upward  and 
outward  beneath  the  cranial  attachment  of  the  superior  oblique,  to 
be  inserted  into  the  outer  part  of  the  inferior  curved  line  of  the 
occipital  bone,  and  into  a  small  portion  of  the  space  below  it. 

The  Rectus  Capitis  Posticus  Minor  (Fig.  287,  6)  is  placed 
close  to  the  median  line,  and  is  slightly  overlapped  by  the  preceding 
muscle.  It  arises  from  the  posterior  tubercle  of  the  atlas,  and  is 
inserted  by  fleshy  fibres  into  the  space  below  the  inferior  ciu'ved  line 
on  the  occipital  bone,  close  to  the  median  line  and  to  its  fellow 
muscle  of  the  opjiosite  side. 

The  Obliquus  Inferior  (Fig.  287,  i8)  arises  from  the  spinous 
process  of  the  axis,  and  is  inserted  into  the  posterior  part  of  the 
extremity  of  the  transverse  pro(;ess  of  the  atlas.  The  groat  occipital 
nerve  turns  upwards  around  its  lower  border. 
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Tke  Obliquus  Superior  (Fig.  287,  lo)  arises  from  the  transverse 

process  of  the  atlas,  and  is  inserted  into  the  outer  part  of  the  inter- 
space between  the  superior  and  inferior  curved  lines  of  the  occipital 
bone,  the  attachment  being  separated  from. that  of  the  complexus 
by  an  obUqiie  ridge  joining  the  two  curved  lines.  The  muscle 
overlaps  the  rectus  major  above,  and  the  occipital  artery  runs  along 

its  upper  border.    It  is 
Fig.  287.  less  oblique  in  directi(jn 

than  the  rectus  major. 

Both  recti  muscles  and 
the  superior  oblique, 
acting  with  theu-  fellows 
of  the  opposite  side, 
extend  the  head  at  the 
occipito-atlantal  joint ; 
and  the  rectus  major, 
owing  to  its  oblique 
direction,  is  also  a  rota- 
tor of  the  atlanto-axial 
joint,  and  sligbtly  of  the 
occipito  -  atlantal  joint 
when  acting  singly.  The 
inferior  oblique  is  essen- 
tially a  rotator  of  the  atlanto-axial  joint;  and  the  superior  oblique 
extends  the  bead  at  the  occipito-atlantal,  and  may  give  rise  to  very 
limited  movements  of  rotation  and  lateral  inclination  at  the  same 
articulation.  It  must  be  remembered  that  the  motion  of  the 
atlanto-axial  joint  is  purely  rotatory,  while  that  of  the  occipito- 
atlantal  joint  is  mainly  in  the  direction  of  flexion  and  extension, 
with  a  small  range  of  rotation  and  lateral  flexion. 

The  Suboccipital  Triangle  (Fig.  287)  is  a  nanw  space  covered 
in  by  the  complexus,  and  bounded  on  its  three  sides  by  the  rectus 
capitis  posticus  major,  and  the  two  obUqui ;  its  floor  being  formed 
by  the  posterior  arch  of  the  atlas  and  the  posterior  occipito-atlantal 


Pig.  287.— Suboccipital  region  (drawn  by  J.  T.  Gray). 


1.  Occipital  artery  imtl  nerve  piercing 

trapezius. 

2.  Trapezius. 

3.  Occipital  artery. 

4.  Complexus. 

5.  Vertebral  artery. 

0.  Rectus  capitis  posticus  minor. 
7.  Suboccipital  nerve. 


8.  Rectus  capitis  posticus  major. 

9.  Great  occipital  nerve. 

10.  Obliquus  superior. 

11.  Seniispinalis  colli. 

12.  Sterno-mastoideus. 
14.  Splenius  capitis. 

16.  Tniclielo-mastoideus. 
18.  Obliquus  inferior. 
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and  atlanto-axial  ligaments.  It  contains  the  vei-tebral  artery  with 
a  small  vein,  the  suboccipital  nerve,  and  branches  of  these. 

The  Vertebral  Artery  (Fig.  287,  5)  ascends  thi'ough  the  fora- 
mina in  the  ti'ansverse  processes  of  the  six  upjjer  cervical  vertebra?, 
and,  having  perforated  the  transverse  process  of  the  atlas,  is  seen 
in  the  suboccipital  triangle,  rimning  horizontally  inwards  in  the 
groove  behiad  the  superior  articular  process  of  that  bone,  and 
piercing  the  posterior  occipito-atlantal  ligament  to  ascend  into  the 
skull  through  the  foramen  magnum.  It  gives  small  muscular  and 
spiral  branches  in  the  intervals  between  the  transverse  processes,  and 
its  hoiizontal  portion  usually  gives  off  a  branch  to  supply  the  muscles 
in  the  suboccipital  region  and  anastomose  with  the  occijiital  artery. 

The  Muscular  branches  of  the  vertebral  artery  will  be  found 
between  the  semispinalis  and  complexus,  suppljang  the  adjacent 
muscles,  and  anastomosing  with  the  princeps  cervicis  of  the 
occipital  and  the  profunda  ceiwicis  of  the  superior  intercostal.  The 
Spinal  branches  behave  like  those  of  the  intercostal  and  lumbar 
arteries,  each  giving  off  anterior  and  posterior  branches  {rami 
canalis)  to  the  osseo-ligamentous  spinal  canal,  and  a  medullary 
branch  [ramus  sjnnalis),  which  is  conducted  to  the  spinal  cord  by 
the  nerve-root  and  anastomoses  with  the  anterior  and  jjosterior 
spinal  arteries. 

The  Vertebral  vein  begins  by  one  or  two  small  tributaries  in  the 
neighbourhood  of  the  transverse  process  of  the  atlas,  and  gains  size 
in  its  passage  through  the  vertebr arterial  canal  by  receiving  spinal 
and  muscular  tributaries.  It  escapes  from  the  foramen  in  the 
ti-ansverse  process  of  the  sixth  vertebi  se,  and  ends  in  the  subclavian 
vein.  An  accessory  vertebral  vein  usually  occupies  the  foramen  in 
the  transverse  process  of  the  seventh  vertebra. 

The  posterior  division  of  the  Suboccipital  Nerve  (Fig.  287,  7) 
(1st  cervical)  emerges  between  the  occiput  and  atlas,  and  generally 
beneath  the  vertebral  artery.  It  is  of  small  size,  and  supplies 
branches  to  the  recti  and  obliqui  muscles,  one  to  the  comiDlexus,  and 
a  communicating  branch  to  the  great  occipital. 

The  Great  Occipital  Nerve  (Fig.  287,  9)  is  the  infernal  branch 
of  the  posterior  division  of  the  second  cervical  nerve,  and  leaves  the 
vertebral  canal  between  the  atlas  and  axis.  It  winds  below  the 
infei  ior  oblique,  giving  a  branch  to  the  complexus,  and  commu- 
nicating with  the  suboccipital  nerve  ;  it  then  turns  upward  to  pierce 
the  complexus  and  trapezius  muscles,  and  supply  the  skin  of  the 
occipital  region  as  far  as  the  lambdoid  suture.  The  crternal  branch 
of  the  posterior  division  of  the  second  nerve  supplies  the  splenius, 
complexus,  and  trachelo-mastoid  muscles. 
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The  posterior  division  of  the  third  nerve  often  gives  an  internal 
branch,  which  takes  the  same  direction  as  the  gi'eat  occipital  nerve, 
but  runs  to  the  inner  side  of  this  and  communicates  with  it.  The 
externa/  branch  joins  and  is  distributed  with  the  corresponding 
branch  of  the  second  nerve.  The  posterior  divisions  of  the  remaining- 
cervical  nerves  divide  into  external  and  internal  branches.  The 
external  branches  supply  the  cervicalis  ascendens  and  transversalis 
capitis  et  colli :  the  internal  are  distributed  to  the  deeper  and  more 
internal  muscles,  and  give  off  cutaneous  filaments  (those  from  the 
4th  and  5th  of  large  size)  to  the  integument  over  the  posterior 
spinal  muscles. 

The  Deep  Cervical  Artery  lies  upon  the  semispinabs  colli 
muscle,  and  is  exposed  when  the  complexus  is  reflected.  It  is  the 
posterior  branch  of  the  superior  intercostal  arterj^  (p.  421),  and 
reaches  the  back  of  the  neck  by  passing  between  the  tiunsverse 
process  of  the  last  cervical  vertebra  and  the  neck  of  the  first  rib. 
It  supplies  the  deep  muscles,  anastomosing  with  the  muscular 
branches  of  the  vertebral,  and  with  the  princeps  cervicis  of  the 
occipital  artery.  There  is  thus  established  between  the  carotid  and 
subclavian  arteries  a  communication  which  would  enlarge  after 
ligature  of  the  common  carotid  artery. 

The  Semispinalis  (Fig.  286)  is  divided  into  the  semispinalis  colli 
and  semispinalis  dorsi,  and  lies  between  the  complexus  and  the 
multifidus  spinse. 

Semisjn'nalis  colli  (ii)  arises  horn  the  transverse  processes  of  the 
SIX  upper  thoracic  vertebrce,  and  is  inserted  into  the  spines  of  the 
cervical  vertebrae  from  the  2nd  to  the  oth  inclusive. 

Semispinalis  dorsi  (lo)  arises  from  the  transverse  processes  of  the 
dorsal  vertebrae  from  the  sixth  to  the  tenth  inclusive,  and  is 

Fig.  288.— The  nerves  of  the  back  (from  Hirschfeld  and  Leveille). 


1.  Great  occipital  nerve. 

2,  3.  Complexus  muscle. 
4,  5.  Splenius  capitis. 

6.  Great  occipital  nerve. 

7,  8.  Small  occipital  nerve. 
9.  Sterno-mastoideus. 

10.  Semispinalis  colli. 

11.  Superficial  cervical  nerve. 

12.  Levator  anguli  scapulse  (cut). 

13.  Eighth  cervical  nerve. 

14.  Sterno-mastoid  (cut). 

15.  Trapezius. 

16.  Trachelo-mastoideus. 

17.  Deltoid. 

18.  Transversalis  cei*vicis. 

19.  Infra-spinatus. 


20.  Sacro-lmnbalis. 

21.  Teres  minor. 

22.  Erector  spinte. 

23.  Teres  major. 

24.  Lateral  cutaneous  of  last  thoracic. 

25.  Latissimus  dorsi. 

26.  Obliquus  interuus. 

27.  Longissimus  dorsi. 

28.  Lateral  cutaneous  of  first  lumbar. 

29.  Posterior  division  of  first  lumbar. 

30-  J.  „      of  sacral  nerves, 

31-  ,,     of  fifth  lumbar. 

32.  Gluteus  nniximus. 

33.  Obli(iuus  oxternus. 

35.  Lateral  cutaneous  of  last  thoracic. 
j>  J)        of  first  lumbar. 
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inserted  into  the  spinous  processes  of  the  lower  two  cervical  and 
upper  four  thoracic  vertebrae.  Both  segments  are  supplied  by  the 
posterior  divisions  of  the  cervical  nerves. 

Spinal  Nerves  (Fig.  288). — The  Posterior  Divisions  of  all  the 
spinal  nerves  (with  the  excojition  of  the  first  cervical,  and  foiu-th 
and  fifth  sacral,  and  the  coccygeal)  subdivide  into  internal  and 
external  branches,  which  sujiply  all  the  muscles  of  the  back,  and 
give  the  following  cutaneous  branches  :  — 

The  Internal  branch  of  the  2nd  and  sometimes  that  of  the  3rd 
cervical  nerves  supply  the  skin  of  the  occiput,  and  those  of  the 
lower  five  cervical  and  upper  six  thoracic  nerves  become  cutaneous 
near  the  spinous  processes. 

The  External  branches  of  the  lower  six  thoracic  and  of  the  upper 
three  lumbar  nerves  become  cutaneous  at  an  oblique  Ime  corre-| 
sponding  to  the  margin  of  the  aponeui-osis  of  the  latissimus  dorsi. 

The  External  branches  of  the  upper  sacral  nerves  become  cu' 
neous  near  the  uiedian  line.    The  fourth  and  fifth  sacral  nerves  are 
very  small  and  join  with  the  coccygeal  nerve. 

The  Coccy(jeal  nerve  emerges  fi-om  the  lower  end  of  the  vertebral 
canal  and  is  distributed  over  the  coccyx. 

The  Posterior  Divisions  of  the  Intercostal  and  Lumbar 
Arteries  divide  like  the  nerves  into  spinal  and  muscular  branches, 
and  the  latter  into  internal  and  external  branches,  which  accompany 
the  nerves  to  the  muscles  of  the  back. 

The  Spinal  branches  supply  the  spinal  canal  by  anterior  and 
posterior  rami  canalis ;  and  the  spinal  cord  and  its  membranes  by 
the  medullary  twigs  or  rami  sjnnu/es.  The  latter  reach  the  cord  by 
accompanjang  the  nerve-roots,  and  hence  follow  a  coui-se  which 
becomes  longer  and  more  vei-tical  as  the  organ  approaches  the  lower 
end  of  the  column. 

The  Sixth  Layer  of  Muscles  (Fig.  286)  consists  of  the  Inter- 
spinales,  Intertransversales,  Multifidus  Spinse,  Levatores  Costai-um, 
and,  in  the  thoracic  region,  the  Eotatores  Spinre.  These  are  all 
supplied  by  the  internal  branches  of  the  posterior  division  of  the 
spinal  nerves. 

The  position  of  the  Interspinales  and  Interti-ansversales  is  siifiB- 
ciently  indicated  by  then-  names.  They  are  double  m  the  cervical 
and  lumbar  I'egions,  but  are  ill-marked  in  the  thoracic  region. 

The  Multifidus  Spinse  (i6)  fills  up  the  vertebral  groove  bciieatli 
the  erector  spinre.  It  arises  from  the  articular  processes  of  the  four 
lower  cervical,  the  mammillary  processes  of  the  lumbar,  and  from 
the  transverse  processes  of  the  thoracic  vertebrae;  from  the 
posterior  surface  of  the  saci-um  and  the  tendon  of  the  erector 
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spiuie ;  and  is  insvrtnl  into  the  spinous  processes  of  all  the  vertebras 
except  the  atlas.  Its  fibres  extend,  lateralise,  and  rotate  the 
cervical  and  thoracic  vertebrfe;  but  only  extend  and  lateralise  in 
the  lumbar  region. 

The  Riitatores  Spince  consist  of  deep  fibres  beneath  the  multifidus 
in  the  thoracic  region  ;  thej^  pass  from  the  root  of  each  transverse 
process  to  the  lamina  of  the  vertebra  above.  There  apjjears  to  be 
no  advantage  in  regarding  them  as  distinct  from  the  multifidus. 

The  Lemtori'S  Costamm  are  fan-shaped  muscles  one  to  each  rib, 
each  passing  between  the  extremity  of  the  transverse  process  of  the 
vertebra  above  and  the  upper  border  of  the  rib  below,  externally  to 
the  tubercle.    They  are  muscles  of  inspiration. 


^  The  Spinal  Coixb  and  Membranes. 

[To  open  the  spinal  canal,  the  remains  of  the  muscles  of  the  back 
should  be  cleared  away  as  far  as  possible,  when  some  part  of  the 
plexus  of  florsi-spiiiul  veins  may  be  seen  Upon  the  vertebrte.  A 
block  then  being  placed  beneath  the  thorax  So  as  to  make  the 
thoracic  region  prominent,  a  cut  is  to  be  made  with  the  saw  oil 
each  side  of  the  middle  line,  so  as  to  divide  the  lamina?  of  the 
vertebrfe  as  far  out  as  possible.  Two  or  three  of  the  arches  being 
now  removed  with  the  chisel,  the  point  of  a  spine-chisel  or  rachet 
is  to  be  introduced  into  the  canal,  and  the  instiaunent  carefully 
hammered  through  the  arches  of  the  vertebree  for  the  whole  length 
of  the  .^pine,  except  the  upper  two  cervical  vertebl'se.  The  opera= 
tion  being  repeated  on  the  opposite  side,  the  arches  call  be  removed 
with  the  bone-forceps,  and  the  canal  will  be  thoroughly  opened. 
On  the  inner  surface  of  the  arches  wiU  be  seen  the  ligameuta  suh'- 
flam,  which  are  desciibed  with  the  other  vertebral  ligaments 
(p.  593).] 

Upon  opening  the  Spinal  Canal  solne  loose  tissue  and  fat 
win  be  seen,  together  With  a  plexus  of  veins. 

The  Spinal  "Veins  correspond  to  the  intra-craliial  sinuses,  and 
consist  of  vessels  which  suiTound  the  theca  Vertebralis,  occupying' 
a  space  between  the  dura  mater  and  periosteum  of  the  spinal  canal 
and  communicating  through  the  intervertebral  foramina  with 
the  vertebral  veins  in  the  neck,  the  intercostal  in  the  back,  the 
^lumbar,  ilio-lumbar  and  sacral  in  the  loins  and  sacral  region.  They 
may  be  divided  into  two  intercommunicating  sets,  anterior  and 
posterior,  the  posterlnr  mainly  longitudinal  in  direction,  the  anterior 
consisting  of  two  longitudinal  trunks  joined  together  opposite  the 
middle  of  the  body  of  each  vertebra  by  a  transverse  l)ranch,  which 
receives  the  vmu  banin  viricbra.    They  receive  the  mnliill'i-spimi/ 
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veins  which  surround  the  cord  between  the  piti  mater  and  arach- 
noid, and  they  are  continuous  above  at  the  foramen  magnum  with 
the  occipital  sinuses. 

The  Dura  Mater  of  the  Cord  is  a  fibro-serous  jnembrane  like 
and  continuous  with  that  of  the  brain,  but  diifers  from  it  (1)  in 

not  serving  as  a  periosteum  to  the 
Fig.  289.  bones  in  which  it  lies,  (2)  in  the 

absence  of  venous  sinuses  between 
its  laminte,  and  (3)  in  not  sending 
prolongations  into  the  fissures  of 
the  nerve  centre.  It  is  connected 
to  the  pia  mater  by  fine  filaments 
of  connective  tissue,  and  by  lateral 
tooth -Hke  processes  (ligumeida 
dmticidatu),  which  are  attached  to  the  sides  of  the  cord  opposite 
the  interval  between  the  anterior  and  posterior  roots  of  each  nerve 
(Fig.  289,  7). 

The  dura  mater  is  continuous  above  with  that  of  the  bram  at 
the  foramen  magnum,  and  terminates  below  in  a  cul  de  sac  about 
the  middle  of  the  sacrum,  but  is  continued  to  the  coccyx  as  a 
fibrous  cord. 

By  removing  the  ti-ausverse  processes  of  two  or  thi-ee  of  the 
thoracic  vertebras,  tubes  of  dura  mater  may  be  traced  upon  each  of 
the  nerve  roots  to  the  intervertebral  foramina.  They  are  attached 
by  connective  tissue  to  the  margins  of  the  foramina,  and  eventually 
become  lost  upon  the  perineurium. 

[By  opening  one  of  the  tubes  of  dura  mater,  the  position  of  the 
ganglion  iipon  the  posterior  root  in  the  intervertebral  foraiuen  will 
be  seen.  The  cord  is  next  to  be  removed  by  carrymg  the  knife 
along  the  outside  of  the  dura  mater  so  as  to  divide  the  nerves  as  tar 
out  as  possible ;  those  which  have  been  thoroughly  exposed  by  the 
dissection  being  severed  beyond  the  ganglion.  The  cord  attachni- 
the  dura  mater  to  the  coccyx  is  to  be  divided,  and  the  sacral  ner\ 
cut  as  long  as  possible,  and  lastly  the  dura  mater  divided  trans- 
versely at  the  level  of  the  axis.  The  cord  when  removed  is  to 
laid  out  on  a  table  with  the  posterior  surface  uppermost  and  the 
opportunity  may  be  taken  of  examining  the  anterior  spinal  veins  m 
the  vertebral  canal.] 


Pi<r  289.— Transverse  section  of  the  spinn.1  cord  and  its  meinbi-anes  (from 
"  Hirschfeld  and  Leveille). 

1,  2.  Dura  nialer,  fibrous  and  serous  5.  Subarachnoid  space. 

hiveK  (j-  Anterior  root  of  nerve. 

3   Arachnnifi  7.  Ligamer.tuni  denticubvtuni. 

i.  Subdural  space.  8.  GangUon  on  posterior  root  of  nerve, 
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The  anterior  surface  of  tke  spinal  cord,  when  removed  from  the 
body,  may  be  distinguished  fi'om  the  posterior  by  the  following 
characters : — 

1.  By  a  bright  shining  cord  {linea  sjjleudeiis)  running  opposite 
the  anterior  median  fissure. 

2.  By  the  presence  of  a  single  spinal  artery,  instead  of  two  as  on 
the  posterior  smi'ace. 

'6.  By  the  smaller  and  non-ganglionic  anterior  nerve  roots. 

4.  By  the  absence  of  the  narrow  median  columns  of  Goll,  seen 
on  either  side  of  the  posterior  siu-face  in  the  uj^per  part  of  the  cord. 

The  Arachnoid  (Fig.  289,  2)  is  a  delicate  transparent  membrane 
of  connective  tissue,  separated  fi'om  the  inner  surface  of  the  dm-a 
mater  by  the  suhdurul  space,  and  fi'om  the  pia  mater  by  the  suh- 
unichtioid  sjma:  It  is  pierced  by  the  nerve  roots  and  by  the  liga- 
menta  denticulata.  It  was  fonnerly  described  as  consisting  of  a 
parietal  and  a  visceral  layer.  The  parietal  layer,  Hnrng  the  inner 
surface  of  the  dm-a  mater,  is  now  regarded  as  the  epithelium  of 
that  membrane;  the  arachnoid  proper  loosely  invests  the  spinal 
cord,  and  gives  sheaths  to  the  several  nerves.  The  space  between 
the  two  layers  of  the  arachnoid,  or  rather  between  the  dura  mater 
and  the  arachnoid,  was  formerly  called  the  sac  0/ the  uraclmuid,  but 
is  now  usually  described  as  the  subdural  space. 

The  Subarachnoid  Space  (Fig.  289,  5)  lies  between  the  visceral 
layer  of  the  arachnoid  and  the  pia  mater  of  the  spinal  cord,  and  is 
of  considerable  extent ;  it  can  be  shown  by  lifting  up  the  arachnoid 
with  forceps,  or  by  inserting  a  blow-pipe  and  forcing  air  beneath 
the  membrane.  This  space  is  filled  with  fluid  and  crossed  by  fine 
tiabeculee  and  membranous  expansions  of  deHcate  connective  tissue. 
It  communicates  with  the  serous  spaces  of  the  brain  by  three 
openings,  one  in  the  posterior  serous  wall  of  the  foiu-th  ventricle 
(foramen  of  Magendie),  and  one  in  each  lateral  recess  of  the  same 
space ;  and  by  this  means  the  cerebral  fluid  may  escape  into  the 
spmal  canal  when  the  intracranial  pressm-e  is  increased. 

[The  cord  is  to  be  tui-ned  over  so  as  to  expose  its  anterior  surface, 
and  an  incision  is  to  be  made  through  the  dura  mater  to  expose  the 
arachnoid  and  subarachnoid  space,  as  was  done  behind.  The  pia 
mater  is  then  to  be  examined  both  on  the  front  and  back  of  the 
cord.] 

The  Pia  Mater  encloses  the  spinal  cord,  giving  prolongations 
upon  the  roots  of  the  nerves.  It  is  continuous  with  the  pia  mater 
of  the  brain,  but  is  less  vascular.  It  sends  processes  into  the 
antenor  and  posterior  median  fissui-es  of  the  cord,  and  at  the 
termination  of  the  spinal  cord  is  prolonged  upon  the  /Uum  term  iiuUe. 
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It  is  tliickeiied  opposite  the  anterior  median  fissiu-e  to  form  the 

linea  sphudens. 

The  Ligamenta  Denticulata  (Fig.  290,  i6)  are  found  on  each 

side  of  the  cord,  between  the 
anterior  and  posterior  roots  of  the 
nerves.  They  comprise  a  series  of 
twenty-one  or  twenty-two  serra- 
tions, connected  with  the  pia  mater 
between  the  anterior  and  posterior 
nerve  roots,  and  with  the  inntr 
surface  of  the  dui'a  mater  midway 
between  the  apertui'es  of  exit  for 
the  nerves,  each  denticulation  being 
covered  by  a  funnel-shaped  sheath 
of  arachnoid.  They  serve  to  sling 
the  cord  and  secure  it  from 
shocks. 

The  Anterior  Spinal  Arteri/  and 
the  two  Fusterior  Spinal  Arteries 
may  be  traced  upon  the  cord,  if 
well-iujected.  They  are  branches 
of  the  vertebral  arteries,  the  ante- 
rior being  formed  by  the  junction 
of  a  branch  from  each  side  (p.  619)- 
The  arteries  ramify  in  the  pia 
mater,  anastomosing  with  the  spinal 
branches  of  the  vertebral,  iuter- 
costal,  lumbar,  ilio-lumbar  and 
sacral  vessels,  which  enter  the 
vertebral     canal     through  the 

■p&vt  of  spinal  cord  and  membranes, 
are  removed  on  the  left  side  (from 


Fig.  290. — Fourth  ventricle  and  upper 
The  posterior  roots  of  the  nerve 
Hirschfeld  and  Leveille). 

1.  Corpora  quadrigemina. 

2.  Fillet  of  the  olivary  bod}'. 

3.  Processus  a  cerebeUo  ad  testem. 

4.  Processus  a  cerebello  ad  pontera. 

5.  Processus  a  cerebello  ad  medul- 

1am. 

6.  Anterior  wall  of  fourth  ventricle. 

7.  GloBso-pharyngeal  nerve. 

8.  Pneumo-gastric  nerve. 

9.  Spinal-accessory  nerve. 

10.  Processus    clavatus  continuous 

below  with  column  of  Goll. 

11,  11.  Anterior  divisions  of  spinal 

nerves. 


12,  12.  Ganglia  of  nerves. 

13,  13.  Posterior  divisions  of  spinal 

nerves. 

14,  14.  Posterior    roots    of  spinal 

nerves. 

15,  Line  of  origin  of  posterior  ront^ 

of  left  side.    Within  this  hc^ 
the  column  of  Burdach,  and  in 
the  upper  part  of  the  cord,  the 
column  of  Goll. 
IG,  16.  Ligamentum  denticulatum. 

17,  17.  Anterior  roots  of  spinal  nerves, 

18.  Dura  mater. 
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intervertebral  foramina,  and  pass  to  the  cord  along  the  nerve 
roots. 

The  Veins  of  the  cord  {mednlli-spinal)  are  small  and  tortuous, 
forming  an  irregular'  network,  but  one  branch  larger  than  the  rest 
accompanies  the  anterior  spinal  artery.  They  communicate  with 
the  spinal  veins  by  branches  which  run  with  the  nerves  to  the 
intervertebral  foramina,  and  above  join  the  inferior  cerebellar  vein 
or  the  inferior  petrosal  sinus. 

The  Spinal  Cord  (Figs.  290,  293)  is  a  continuation  of  the 
meduUa  oblongata  into  the  spinal  canal,  and  extends  from  the 
foramen  magnum  to  the  lower  border  of  the  first  lumbar  vertebra. 


I 


Fig.  291. 


It  IS  from  IfJ  to  18  mches  long,  and  weighs  about  an  ounce  and  a 
half.    In  shape  it  is  sub-cyHndrical,  and  presents  two  enlargements 
both  flattened  somewhat  from  before  backwards :— the  upper  or 
hruchial  mlanjement,  corresponding  to  the  five  lower  cervical  'and 


Fig.  291.- 


-Diagram  of  the  tracts  and  columns  of  the  spinal  cord  in  the 
cervical  region  (Gowers). 


1.  Anterior  liorn  of  grey  matter. 

2.  Posterior  hom. 

3.  Caput  cornu  iJosterioris. 

4.  Central  grey  matter. 

5.  Anterior  (white)  commissure. 

6.  Posterior  fgreyj  commissure. 

7.  Central  canal. 

8.  Anterior  nei-ve  root. 

9.  Posterior  nei-ve  root. 

10.  Direct  pyramidal  tract  |  Anterior 

11.  Anterior  root  zone  )  column. 


12.  Mixed  zone   \ 

13.  Crossed  pyramidal  tract 

14.  Superficial  sensory  tract  I  Lateral 
''•   Direct  cerebellar  tract..  [  column. 

Lateral  reticular  for- 
mation  , 

Tract  of  Burdach.  Postero-lateral 
column. 

Tract  of  Goll.  Postero-mesial 
column. 


15 
16. 

17. 

18. 
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first  tboracic  vertebrr©;  and  the  lower,  or  liimhar  enlargement,  extend- 
ing from  the  upper  border  of  the  10th  thoracic  vertebra  to  the  middle 
of  the  first  lumbar  vertebra,  where  the  cord  narrows  into  the  conitg 
terminalis,  and  is  prolonged  as  a  slender  thread,  the  fiJum  termrnale, 
into  the  sacral  canal  in  the  midst  of  the  cauda  equina.   The  hrarhial 


Fig.  29i2. 


enlargement  gives  origin  to  the  nerves  of  the  upper  extremities, 
the  lumhar  enlargement  to  those  of  the  lower  extremities. 

The  cord  presents  an  anterior  median  fissure,  which  extends  into 
it  for  about  one-thii-d  of  its  thickness,  and  can  be  opened  up ;  a 
posterior  median  fissure,  somewhat  deeper,  which  also  admits  a  pro- 
longation of  pia  mater,  but  cannot  be  opened ;  and  on  each  side  an 
antero-hde^-al  line  and  a  poster o-laUral  (jroove  coiTCsponding  respec- 
tively to  the  line  of  attachment  of  the  anterior  and  posterior  roots 

Fig.  292.— Diagram  ilhistrating  tlie  paths  probably  taken  by  the  fibres  of  the 
nerve-roots  on  entering  the  spinal  cord  (Schafer). 

a.vi.f.  Anterior  median  fissure.  p.  Funicuhis  of  P0fte"°'7°°'/'  * 

«.,«./.  Posterior  median  fissure.  »erve    By  following  the  fibres 

{.c.  Central  canal.  >  2,  3,  &c.         course  thro  gh 

S.R.  Substantia  geUUinosa  of  Bo-  the  grey  matter  of  the  spinal 

\a,nCio.  "®  traced. 
a.a.  Funiculi  of  anterior  nerve  root. 
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of  the  spinal  nerves,  and  clividiug 
each  half  of  the  cord  into  anterior, 
lateral  and  posterior  columns.  The 
last  is  fui'ther  sub-divided,  most 
distinctly  in  the  cervical  region,  by 
a  longitudinal  fissure  of  small  depth 
into  a  postero-lateral  column,  or 
Column  of  Burdach  (Fig.  291,  17), 
and  a  postern-mesial  column,  or 
Column  of  Goll  (Pig.  291,  18). 

The  anterior  roots  of  the  nerves 
emerge  at  the  antero-lateral  line, 
marking  off  the  anterior  column 
fi'om  the  lateral  colimin.  At  the 
bottom  of  the  median  fissures 
are  the  anterior  and  posterior 
commissures. 

The  Spinal  Nerves  (Pig.  290) 
are  thii-ty-one  in  niunber  on  each 
side  .of  the  cord.  Each  nerve  has 
been  seen  to  arise  by  two  roots,  the 
posterior  (except  in  the  fii-st  nerve) 
being  larger  than  the  anterior.  The 
posterior  roots  have  each  a  gang- 
lion, which  is  generally  placed  in 
the  intervertebral  foramen ;  and 
immediately  beyond  the  ganglion, 
the  anterior  or  motor  and  posterior 
or  sensory  roots  unite  to  form  a 
spinal  nerve  of  mixed  endowments. 

The  first  and  second  cervical, 
with  the  sacral  and  coccygeal 
neiwes,  are  exceptions  to  the  general 
riUe  as  regards  the  position  of  the 
ganglia.  The  ganglia  of  the  upper 
two  cervical  nerves  lie  upon  the 
arches  of  the  atlas  and  axis,  at 
which  point  the  roots  of  the  nerves 


Fig.  293. 


Fig.293.-Tlie  cauda  equina,  seen  from  behind  (from  Hirschfeld  and  Leveill6). 

1.  Root  of  12th  thoracic  nerve.  4.  Fourth  sacral  nerve. 

S2.  Dura  mater  hiid  open.  f;  Pifti,  „„,i  „,„ii  1 

■i.  Filum  terminale.  "<3i-^'e8. 
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unite.  Tlie  ganglia  of  tlie  sacral  and  coccygeal  nerves  are  within 
tlie  sacral  canal. 

Each  spinal  nerve  divides  into  an  anterior  and  a  posterior  trunk, 
the  anterior  being  the  larger  throughout,  except  in  the  1st  and  2nd 
cervical  nerves,  where  they  are  of  smaller  size  than  the  posterior. 
The  majority  of  the  spinal  nerves  divide  just  outside  the  interverte- 
bral foramina,  but  in  the  first  cervical,  the  last  sacral,  and  the 
coccygeal  nerves,  the  division  takes  place  within  the  dura  mater  ; 
and  the  upper  four  sacral  nerves  divide  inside  the  sacral  canal,  the 
anterior  and  posterior  trunks  emerging  at  the  anterior  and  posterior 
sacral  foramina.  Each  anterior  branch  is  connected  to  the  sym- 
pathetic chain  by  one  or  two  slender  filaments. 

In  a  transverse  section  (Pig.  289)  the  spinal  cord  will  be 
found  to  consist  of  white  nervous  matter,  enclosing  two  symmetrical 
grey  crescents.  The  convexities  of  these  are  tm-ned  towards  one 
another  and  connected  together  by  two  slender  commissures,  which 
He  at  the  bottom  of  the  anterior  and  posterior  median  fissui-es. 

Each  crescent  terminates  in  front  and  behind  by  expansions 
called  cornua.  The  anterior  cornua  are  the  larger,  but  do  not 
reach  to  the  periphery  of  the  cord ;  while  the  slender  posteriur 
cornua  are  closely  connected  with  the  posterior  roots  of  the  spinal 
nerves  in  the  lateral  fissiu-e.  A  small  central  canal  (canal  of 
Stilling)  exists  throughout  the  cord,  and  communicates  above  with 
the  lower  angle  of  the  foui'th  ventricle  of  the  brain  (Fig.  291,  7). 
The  anterior  or  white  commissure  passes  in  front  of  this,  the 
posterior  or  grey  commissure  behind. 

It  is  impossible  for  the  student  in  his  ordinary  dissection  to 
investigate  the  minute  anatomy  of  the  spinal  cord,  and  he  is 
therefore  referred  to  works  on  histology  for  fuller  details.  The 
tracts  of  the  white  fibres  in  the  cord,  as  recognised  by  physio- 
logists, are  shown  diagrammatically  in  Fig.  292. 


PART  VII. 


F  DISSPJCTION  OF  THE  BRAIN. 

Before  dissecting  the  Membranes  or  Vessels  of  the  Brain,  it 
will  be  well  to  recognise  the  several  parts  of  the  Encejjhalon,  as 
this  will  assist  the  student  in  following  the  description. 

The  Encephalon  consists  of  the  Cerebrum,  the  Mid-Brain,  the 
''erelellmn,  and  the  Medulla  Oblongata;  connected  together  bj'  a 
commissural  sfeructUi-e  called  the  Poiis  Varolii.  The  Cerebrum  forms 
the  greater  part  of  the  mass  of  the  encephalon,  and  is  incompletely 
divided  by  a  vertical  median  fissure  into  two  sj-mnietrical  hemi- 
spheres, which  are  united  by  a  large  transverse  commissure  called 
the  corjnis  caUosum.  The  Mid-Brain  lies  between  the  cerebrum  and 
the  pons  Varolii,  and  comprises  the  crura  cerebri  and  corpora  quadri- 
(jemina.  The  Cerebellnm  lies  beneath  the  hinder  part  of  the  cerebral 
hemispheres,  and  is  attached  by  pedimcles  to  the  cerebrum  and 
meduUa  oblongata.  The  Medulla  Oblongata  forms  a  kind  of  stem 
to  the  cerebrum  and  cerebellum,  and  passes  downwards  to  the 
vertebral  canal  to  become  continuous  with  the  spinal  cord.  The 
Pons  Varolii  consists  of  a.  set  of  transverse  fibres,  commissm-al 
between  the  two  halves  of  the  cerebellimi,  and  a  set  of  longitudinal 
fibres  passing  between  the  medulla  and  the  rest  of  the  encephalon. 
These  parts  will  be  readily  recognised  by  referring  to  Fig.  298. 

The  average  weight  of  the  brain  in  the  adult  is  48  ounces,  in  the 
female  43|  ounces  (Boyd).  The  proportion  to  the  rest  of  the  body 
averages  1  to  36'o,  and  is  practically  the  same  in  the  two  sexes. 

[The  brain  is  to  be  placed  in  a  plate  with  the  base  upward,  for 
the  examination  of  the  membranes  and  the  dissection  of  the  vessels.] 

The  Membranes  of  the  Brain,  are  the  Dura  Mater,  the  Arach- 
noid, and  the  Pia  Mater. 

The  Dura  Mater  has  boon  already  seen  as  a  fibro-serous  mem- 
brane lining  the  skull,  supporting  the  meningeal  vessels,  forming 
the  rigid  walls  of  the  venous  sinuses,  and  giving  off  processes 
separating  the  hemispheres  of  the  brain  from  each  other,  and  the 
hinder  part  of  the  cerebrum  from  the  cerebellum  (p.  367). 
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The  Arachnoid  is  a  connective  tissue  membrane  moi'e  or  less 
closel}'  related  to  the  subjacent  pia  mater,  but  differing  fi-om  it  in 
passing  fi-om  one  convolution  to  another  without  dipping  into  the 
sulci.  It  is  prolonged  into  the  great  longitudinal  fissure  between 
the  hemispheres  of  the  cerebi'uni,  nearly  as  far  as  the  corjms  callo- 
sum,  and  may  be  traced  over  the  base  of  the  cerebrum  to  the  cere- 
bellum and  medvilla  oblongata,  ensheathing  the  various  cranial 
nerves,  and  becoming  continuous  with  the  arachnoid  of  the  spinal 
cord  at  the  foramen  magnum. 

The  arachnoid  presents  minute  villous  processes,  some  of  which 
tend  to  undergo  hj^pertrophy  and  to  cause  absorption  of  the  super- 
jacent dura  mater  and  bone  ;  they  are  then  known  as  Pacrhioniun 
bodies.  It  is  separated  from  the  dura  mater  by  the  subdural  space, 
and  from  the  pia  mater  by  the  subarachnoid  space,  but  is  connected 
with  both  membranes  by  delicate  fibrous  trabeculse. 

The  Subarachnoid  Space  is  occupied  by  a  considerable  quantity 
of  cerebro-spinal  fluid,  and  communicates  with  the  cerebral  ven- 
tricles and  the  subarachnoid  space  of  the  cord.  It  is  largest  at  the 
base  of  the  brain,  in  fi-ont  of  and  behind  the  pons  Varolii,  and 
serves  as  a  kind  of  water  cushion  to  the  nerve  centres. 

The  Anterior  Subarachnoid  Space,  (diamond-shaped  space)  is  im- 
mediately in  front  of  the  pons  Varolii,  and  is  f  oi-med  by  the  stretching 
of  the  arachnoid  from  one  temporo-sphenoidal  lobe  of  the  cerebrum 
to  the  other,  as  far  forward  as  the  optic  commissiu-e. 

The  Posterior  Subarachnoid  Space  wiU  be  found  behind  the  pons  and 
beneath  the  cerebeUum.  This  is  continuous  with  the  subarachnoid 
space  of  the  spinal  cord,  and  communicates  with  the  interior  of  the 
brain  by  means  of  a  centi'al  aperture  in  the  pia  mater  fonning 
the  roof  of  the  fourth  ventricle,  the  foramen  of  MagencUe,  and  two 
lateral  apertui-es,  one  at  each  lateral  recess  of  the  same  ventricle. 

The  Pia  Mater  is  a  vascular  membrane  closely  mvesting  the 
surface  of  the  brain,  passing  into  the  sulci  between  the  convolu- 
tions, and  is  continued  into  the  interior  thi-ough  the  transverse 
fissiu-e  in  the  form  of  a  triangular  fold  caUed  the  velum  uder- 
positum,  which  will  be  subsequently  examined.  It  becomes  more 
tough  and  fibrous  as  it  approaches  the  spmal  cord,  and  whilo 
investing  the  latter  its  vascularity  ahnost  entii-ely  disappears. 

[The  arachnoid  is  to  be  removed  from  the  arteries  f  the  base^of 
the  brain  and  these  arc  to  be  cleaned  and  their  branches  followed. 
^VSl  no^  be  possible  to  show  the  lo^V^jt^idma  fissiu-e  betwm^ 
two  frontal  lobes  of  the  cerebrum  more  clearly  than  before,  and  al.o 
the  fissCe  of  Sylvius  between  the  frontal  and  temporo-sphenoid.al 
lobes  of  each  side.] 
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The  Arteries  of  the  Brain  (Fig.  294)  are  derived  fi-om  four 
great  trunks — the  two  vertebral  and  the  two  internal  carotid 
arteries. 

The  Vertebral  Artery  (i)  has  been  seen  as  a  branch  of  the 
subclavian  arteiy,  and  has  been  traced  thi'ough  the  transverse  pro- 
cesses of  the  cervical  vertebrae  to  the  atlas.  The  artery  pierces  the 
posterior  occipito-atlantal  ligament  and  the  dura  mater  between  the 
occiput  and  the  atlas,  and  enters  the  skull  through  the  foramen 
magnum  by  the  side  of  the  medulla  oblongata.  At  the  lower 
border  of  the  pons  Varolii  the  two  vertebrals  imite  to  form  the 
Basilar  Artery  (6),  which  passes  along  the  middle  line  of  the 
pons  to  bifurcate  at  its  anterior  border  into  the  right  aud  left 
posterior  cerehral  arteries  (8). 

The  Branches  of  the  Vertebral  Artery  are  : — 

1.  A  small  Posterior  Spirnd  artery  (3),  running  down  the  poste- 
rior sm-face  of  the  spinal  cord,  and  separated  by  a  small  interval 
from  its  feUow  of  the  opposite  side. 

2.  A  smaU  Anterior  Spinal  artery  (2),  joining  its  fellow  of  the 
opposite  side  to  form  a  mesial  vessel  running  down  the  anterior 
sui'face  of  the  spiaal  cord.  These  spinal  arteries  supply  the  cord, 
and  anastomose  with  the  rami  spinales  of  the  vertebral,  intercostal, 
lumbar,  and  sacral  arteries. 

3.  A  small  Posterior  Meningeal  artery  (4)  to  the  dui-a  mater. 

4.  The  Posterior  In  ferior  Cerebellar  artery  (5),  passing  backward 
to  the  posterior  part  of  the  inferior  surface  of  the  cerebellum,  and 
anastomosing  with  the  other  cerebellar  arteries. 

The  Branches  of  the  Basilar  Artery  are  : — 

1.  The  Anterior  Inferior  Cerebellar  arteries,  a  pair  of  small  vessels 
passing  to  the  anterior  part  of  the  inferior  surface  of  the  cerebellum 
on  each  side,  and  anastomosing  with  the  other  cerebellar  arteries. 

2.  Transverse  arteries  of  the  Pons,  foui-  or  five  on  each  side, 
supplying  the  pons  Varolii. 

3.  The  Auditory  artery,  arising  with  the  ti-ansverse  arteries  but 
accompanying  the  auditory  nerve  into  the  temporal  bone. 

4.  The  Superior  Cerebellar  arteries  (7),  arising  close  to  the  bifui'- 
cation,  and  separated  from  the  posterior  cerebral  arteries  by  the 
third  pair  of  nerves.  Each  ai-tery  winds  around  the  crus  cerebri, 
parallel  to  the  fourth  nerve,  to  reach  the  upper  surface  of  the  cere- 
bellum, whore  it  anastomoses  with  its  fellow  and  with  the  inferior 
cerebellar  arteries.  It  supplies  the  cerebellum  and  sends  twigs  to 
the  optic  lol)es  aiid  choroid  i^lexus. 

5.  The  Posterior  Cerebral  arteries  (8),  are  the  teiminal  branches 
of  the  basilar  trunk.    Each  artery  winds  around  the  cms  cerebri, 
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parallel  to  the  superior  cerebellar  artery  but  separated  from  it  by 
the  third  nerve,  and  is  distributed  to  the  under  surface  of  the 
posterior  part  of  the  cerebrum,  where  it  anastomoses  with  the  middle 
cerebral  artery.  It  is  connected  to  the  internal  carotid  artery  by 
the  posterior  communicating  artery,  shortly  after  its  oiigin.  Its 
branches  may  be  divided  into  cortical  and  medullary.  The  cortical 
branches  supply  the  internal  and  inferior  part  of  the  temporo-occi- 
pital  region  of  the  cerebrum,  the  temporo-sphenoidal  and  occipital 
convolutions,  the  cimeate  lobule,  and  the  dentate  convolution ;  and 
the  medullary  branches  {poster o-mecli an,  postero-JateraJ,  and  posterinr 
choroid)  are  distributed  to  the  optic  thalamus,  thu-d  venti-icle,  velum 
interpositum,  and  choroid  plexus.  The  largest  of  these  is  the 
2Wsterior  choroid,  which  passes  through  the  transverse  fissure.  The 
poste7-o-7nedian  branches  are  several  fine  twigs  which  pierce  the 
posterior  perforated  sjDot. 

The  Internal  Carotid  Artery  (Fig.  294,  lo)  has  been  ti-aced 
to  the  anterior  clinoid  ^jrocess  of  the  sphenoid  bone,  where  it  was 
divided  in  removing  the  brain.  The  artery  reaches  the  base  of  the 
brain  on  the  outer  side  of  the  optic  commissure,  and  at  once  breaks 
up  into  tliree  branches — the  anterior  and  middle  cerebral,  the 
jDosterior  communicating,  and  the  anterior  choroid  arteries. 

1.  The  Anterior  Cerebral  artery  (13)  runs  forward  in  the  longitu- 
dinal fissure,  and,  tm-ning  round  the  genu  of  the  coi-pus  callosiun, 
is  distributed  to  the  anterior  part  of  the  cerebrum,  reaching  as  far 
back  in  the  longitudinal  fissure  as  the  parieto-occipital  sulcus.  The 
arteries  of  the  two  sides  are  united  at  the  commencement  of  the 
fissure  by  a  short  transverse  branch,  the  anterior  communicating 
artery  (14).  At  its  origin  the  anterior  cerebral  artery  sends  a  few 
medullary  branches  {antero-median  and  antero-lateral)  through  the 
lamina  cinerea  and  anterior  perforated  spot  to  the  oth  ventricle  and 
front  of  the  corpus  striatimi ;  and  its  terminal  cortical  branches  are 
distributed  to  the  frontal,  para-central,  and  parieto-occipital  convo- 
lutions, and  to  the  corpus  callosum.  The  Anterior  rommunicatim/ 
Artery  gives  off  some  ante7-o-median  branches  which  pass  through 
the  lamina  cinerea,  with  associated  twigs  from  the  middle  cerebral. 

2.  The  Middle  Cerebral  artery  (12),  a  larger  branch  than  the  la.st, 
rvms  in  the  fissiu-e  of  Sylvius  between  the  frontal  and  temporo- 
sphenoidal  lobes,  and  divides  into  four  or  five  large  cortical  branches, 
which  lie  between  the  convolutions  of  the  Island  of  Reil,  and  are 
distribvited  to  the  island  and  to  the  frontal,  temporo-sphenoidal  and 
parietal  convolutions.  Medullary  branches  are  given  off  before 
the  division  to  supply  the  caudate  and  lenticular  nuclei  of  the 
corpus  striatum  and  the  internal  capsule;  and  some  small  twigs 
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arising  near  its  commencement  run  with  companion  branches  from 
the  anterior  cerebral  artery  to  pierce  the  locus  perforatus  antrcus  on 
their  way  to  the  corpus  striatum. 

3.  The  Paste  nor  Oomminucativ;/  artery  (g)  is  a  long  slender 


Fig.  294.— Arteries  of  the  brain  and  circle  of  Willis  (fi-om  Wilson).   The  arteries 
being  symmetrical  have  references  on  one  side  only. 


1. 
2. 


Vertebral  arteries. 
Anterior  spinal  branches  uniting 

to  form  a  single  vessel. 
Posterior  spinal  artery. 
Posterior  meningeal  artery. 
Posterior  inferior  cerebellar  ar- 
tery. 

Basilar  artery  giving  off  trans- 
verse branches. 
V.  Superior  cerebellar  artery. 

8.  Posterior  cerebral  artery  (postero- 

lateral medullary  branches 
omitted). 

9.  Posterior  com.municating  branch 

of  the  internal  carotid. 


10.  Internal  carotid  artery,  showino- 

its  curves  within  the  skull.  " 

11.  Ophthalmic  artery  divided. 

12.  Middle  cerebral  lirtcry. 

13.  Anterior  cerebral  arteries  con- 

nected by — 

14.  Anterior  communicating  artery 

(anterior  perforating  branches 
omitted). 

If).  Antero-median  medullary  bran- 
ches of  anterior  cerebral  artery. 

If).  Antero-lateral  medullary  branches 
of  middle  cerebral  artery. 

17.  Postero-mediah  medullary  bran- 
dies of  posterior  cercbrai  artery. 
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branch.,  whicli  runs  backward  to  join  the  posterior  cerebral 
arteiy. 

4.  An  Anterior  Choroid  artery  is  given  off  by  either  the  carotid  or 


Pig.  295. 


Fig.  295.— Scheme  of  distribution  of  cortical  branches  of  cerebral  arteries 
on  the  mesial  surface  of  the  brain. 

Fig.  296.— Scheme  of  distribution  of  cortical  branches  of  cerebral  arteries 
on  the  calvarial  surface  of  the  brain. 
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the  middle  cerebral  artery,  and  winds  round  the  crus  cerebri  to  the 
choroid  plexus  of  the  lateral  ventricle. 

The  Circle  of  Willis  (Fig.  294)  is  the  name  given  to  the  com- 
munication between  the  arteries  at  the  base  of  the  brain,  and  may- 
be traced  on  either  side  from  before  backward  as  follows  : — Anterior 
communicating,  anterior  cerebral,  and  internal  carotid  arteries ; 
posterior  communicating,  posterior  cerebral,  and  basilar  arteries. 
This  free  anastomosis  is  of  imjDortance  in  caiTj-ing  on  and  equal- 
ising the  cii-culation  of  the  blood  in  the  brain,  when  an  obstruction 
arises  in  one  of  the  main  trunks. 

Various  irregularities  of  the  vessels  forming  the  circle  of  Willis 
may  be  met  with,  one  or  other  of  the  arteries  being  much  above  or 
below  its  normal  size ;  but  the  direct  communication  between  the 
trunks  is  almost  constant. 

The  Veins  of  the  brain  open  into  the  sinuses  of  the  skull,  which 
have  been  examined  {p.  369). 

The  superior  cerebral  veins  enter  the  superior  longitudinal  sinus  ; 
the  inferiur  ctrehntJ  enil  in  the  inferior  longitudinal,  lateral, 
cavernous,  superior  petrosal  and  superior  longitudinal  siauses,  and 
the  venre  Galeni;  the  superior  ceri-beUar  veins  enter  the  vente 
Galeni;  and  the  inferior  cerebellar  veins  pass  to  the  occipital  or 
sigmoid  sinus. 

The  Base  of  tse  Brain. 

[The  arachjioid  and  pia  mater  are  to  be  carefuUy  dissected  from 
the  base  of  the  brain,  care  being  taken  not  to  detach  any  of  the 
nerves.  It  should  be  noticed  that  the  pia  mater  disappears  between 
the  splemum  of  the  corpus  callosum  and  the  mid-brain,  at  the 
commencement  of  the  great  transverse  fissure  of  the  brain  (p.  647). 
The  pia  mater  upon  the  cerebellum  and  posterior  part  of  the  cere- 
brum should  be  left  undisturbed,  so  that  the  velum  interpositimi 
may  not  be  damaged.] 

The  convolutions  of  the  under  siu-face  of  the  great  brain  or  Cere- 
brum are  divided  into  an  anterior  and  a  posterior  group  by  the 
Sylvian  fissm-e. 

The  anterior  group,  representing  the  under  surface  of  the  frontal 
lobe,  is  subdivided. into  the  straiyht  and  the  supra-orbital  rouvoln- 
tums  by  the  olfactory  sulcus,  a  straight  fissure  which  riuis  parallel 
to  the  longitudinal  fissure.  The  straight  con rol ufiun  lies  on  the 
inner  side  of  the  olfactory  sidcus,  and  is  continuous  with  the  antero- 
infenor  extremity  of  the  marginal  convolution  of  the  mesial  aspect 
of  the  brain.  The  supra-orbital  convolutions  lie  over  the  orbital 
plate  of  the  frontal  bone,  and  are  divided  into  anterior,  posterior 
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and  internal  groups  by  a  fissui-e,  wMch  breaks  up  into  three  or 
more  branches,  and  is  called  the  triradiaic  aidrus.  The  ol/adorij 
sulcus  lodges  the  olfactory  peduncle  and  bulb. 

The  Fissure  of  Sylvius  appears  on  the  base  of  the  brain  as  a  deep 
sulcus  of  curved  form,  between  the  supra-orbital  convolutions  and 
the  upper  surface  of  the  tempore- sphenoidal  lobe.    Its  opening 

[VuUeada    Syhni)  Hes  on  the 


Fig,  297. 
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outer  side  of  the  anterior  per- 
forated space  and  root  of  the 
olfactory  nerve.  From  this  poiiit 
it  runs  outwards  to  reach  the 
lateral  aspect  of  the  hemisphere, 
where  it  ^VLll  be  traced  fui-ther. 

The  convolutions  behind  the 
fissm-e  of  Sylvius  are  called /e/;i- 
poro-dcd'pHal,  and  represent  the 
under  surface  of  the  temporo- 
spbenoidal  and  occipital  lobes. 
The  posterior  half  of  these  con- 
volutions is  concealed  by  the 
cerebellmn. 

The  temporo-occipital  region 
is  divided  by  a  lissm-e,  the  cul- 
luteral  sulcus,  into  internal  and 
external    temporo-occipital  con- 
volutions, the  foi-mer  of  which  is  better  known  as  the  unci»ate  ;,!,r., 
on  account  of  the  hook-Hke  ciu-vattu-e  of  its  anterior  extremity,  or 
as  the  Mppocarapal  gyrus  from  its  connexion  with  the  hippocampus 

™The  Uncinate  or  Hippocampal  gyrus  is  closely  related  to  the  cru. 
cerebri  and  the  fourth  nerve.  The  fissure  which  separates  it  from 
the  crus  will  afterwards  be  traced  into  the  ti-ansverse  and  dentate 
fissures.  It  is  divided  posteriorly  into  two  limbs  by  the  mtrusion 
of  a  fissure,  the  calamne  :  the  upper  limb  becoimng  continuous  with 
the  formca,te  convolution  around  the  splenium  of  the  corpus  cal- 
losum,  while  the  lower  limb  is  continued  back  beneath  the  calcanne 


Fig.  297.-OrbitalBm-face  of  the  Frontal  lobe  and  Island  of  ^^^^^^^^ 
^  The  tip  of  the  tempoi-o-sphenoidal  lobe  is  removed. 


TR.  s.  Triradiate  sulcus. 
ANT.  oivii.  Anterior  orbital  gyrus. 
INT.  ouu.  Internal       ,,  n 
POST.  OKH.  Posterior   „  ,% 
ol'EKC.  Operculum. 


01).  Oltactor,-  bulb    occupymg  the 

olfactory  sulcus. 
Ai'S.  Anterior  perforated  spot. 
INS.  KElL.  Island   of   Keil  with  Us 
thiue  limiting  sulci. 
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fissure,  and  is  sometimes  called  the  linguul  lohuk,  or  fifth  temporal 
ijijrus  (the  fom-th  being  the  external  temporo-occipital  convolution). 
The  hvol-,  or  uncus,  is  situated  at  its  anterior  extremity  in  contact 
with  the  side  of  the  cms  cerebri,  and  is  crossed  by  a  delicate 
greyish  band,  the  hand  of  Giaconiini,  continuous  with  the  dentate 
convolution. 

The  Collateral  sulcus  is  of  considerable  depth,  and  leads  to  the 
foi-mation  of  a  longitudiaal  ridge,  the  eminentia  collateralis,  in  the 
middle  horn  of  the  lateral  ventiicle. 

The  Dentate  or  Hippocampal  fissure  and  convolution  may  be 
exposed  by  separating  the  uncinate  gyrus  from  the  crus  cerebri. 
The  convolution,  as  will  be  shown,  is  really  formed  by  the  free 
border  of  the  grey  matter  of  the  uncinate  convolution. 

It  will  be  most  convenient  to  examine  the  several  sti-uctures 
found  on  the  base  of  the  brain  in  front  of  the  pons  Varolii,  first 
in  the  median  line  and  afterwards  on  each  side.  In  the  median 
line  fi'om  before  backwards  are— (1)  the  longitudinal  fissure; 
(2)  the  lamina  cinerea;  (3)  the  oijtic  commissure;  (4)  the  tuber 
cinereum  (with  the  infundibulum  and  pituitary  body) ;  (5)  the 
corpora  albicantia  ;  (6)  the  locus  perforatus  posticus. 

On  each  side  from  before  backwards  are— (I)  the  under  surface  of 
the  frontal  lobe  of  the  cerebrum,  with  (2)  the  olfactory  bulb  and 
its  peduncle  resting  in  the  olfactory  sulcus;  (3)  the  optic  nerve 
(in  front  of  the  commissure),  and  (4)  the  optic  tract  (behind  the 
commissure) ;  (5)  the  locus  perforatus  anticus,  at  the  root  of  the 
olfactory  nerve  and  close  to  the  commencement  of  (6)  the  fissui-e  of 
Sylvius ;  (7)  the  crus  cerebri  diverging  fi-om  its  fellow,  with  the 
commencement  of  the  transverse  fissure  to  its  outer  side ;  (8)  the 
third  nerve,  appearing  between  the  divergent  crura ;  (9)  the  foiu'th 
nerve  winding  roimd  the  outer  side  of  the  crus;  (10)  the  temporo- 
occipital  convolutions. 

The  Longitudinal  Fissure  (Fig.  298,  i)  divides  the  cerebrum 
into  the  two  hemispheres.  The  portion  now  seen  separates  the 
fi'ontal  lobes  of  the  cerebrmn,  and,  if  these  are  drawn  apart,  a 
white  body,  the  corpiis  callusum,  will  be  seen  at  the  bottom  of  the 
fissure.  The  anterior  part  of  the  corpus  callosum,  aroimd  which 
the  anterior  cerebral  artery  turns,  is  known  as  the  (/enu,  and  the 
portion  contiiuied  backwards  and  downwards  from  tliis  into  the 
lamina  cinerea  is  teraied  the  rostrum. 

The  Lamina  Cinerea  (Fig.  298,  4)  is  a  thin  grey  layer,  con- 
tinuous superficially  with  the  rostrum  of  the  corpus  callosmn  and 
prolonged  to  the  margin  of  the  optic  commissure,  and  above  that  to 
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the  tuber  cinereum.  It  is  almost  vertical  in  direction,  and  foims 
part  of  the  anterior  wall  of  the  third  ventricle.  It  is  pierced  by 
small  anterior  'perforating  twigs  from  the  anterior  cerebral  and 
anterior  communicating  arteries. 

The  Optic  Commissure  or  Chiasma  (Pig.  29S,  7)  is  the  point 
of  communication  between  the  two  optic  nerves.  The  fibres  are 
said  to  have  the  following  arrangement :— The  outermost  fibres  of 
the  tract  pass  to  the  optic  nerve  of  the  same  side  ;  the  middle  fibres 
mostly  decussate  with  those  of  the  opposite  side,  forming  a  figure 
of  X,  and  pass  to  the  optic  nerve  of  the  opposite  side ;  the  most 
posterior  fibres  are  reflected  back  to  the  brain  along  the  opposite 
optic  tract  behind  the  cross  arrangement ;  and  a  few  optic  nerve 
fibres  pass  in  the  fi-ont  part  of  the  commissure  fi-om  one  eye  to 
the  other. 

The  Tuber  Cinereum  (Fig.  298,  8)  is  a  rounded  gi-ey  lamina, 
forming  part  of  the  floor  of  the  thii-d  ventricle.  It  is  placed  imme- 
diately behind  the  optic  chiasma,  and  is  continuous  with  the  lamma 
cinerea  over  the  dorsal  aspect  of  the  commissure.  Projecting  from 
it  is  the  Infundibulum,  a  hoUow,  funnel  shaped  process,  attached  by 
its  narrow  extremity  to  the  pituitary  body  below,  and  communicatmg 
by  its  cavity  with  the  third  ventricle  above.  The  Pituitary  hudy  is 
usually  torn  off  in  the  removal  of  the  brain  and  left  m  the  Sella 
Turcica.  In  the  foetus  it  is  hoUow  ;  in  the  adult  it  will  be  seen  (il 
left  attached  to  the  bram)  to  be  soHd  and  to  consist  of  two  lobes  of 
a  reddish  colour :  an  anterior  larger, and  oblong  in  shape;  a  posteiior 
lobe  small  and  rounded.  These  are  of  different  morphological  sigmfi- 
cance;  the  anterior  lobe  being  developed  from  the  epiblast  of  the 
upper  end  of  the  primitive  buccal  cavity  ;  while  the  posterior  lobe 
originates,  with  the  infundibulum,  as  a  hollow  process  fi-om  the 
anterior  cerebral  vesicle,  but  in  the  higher  vertebrates  degenerates 
into  a  solid  mass  of  connective  tissue  with  scattered  cells  and 

pigmented  corpuscles.  ,    ,    ^        i.  1 

The  relation  of  the  infundibulum  and  pituitary  body  to  the  tuber 
•cinereum  wiU  be  better  understood  by  refening  to  the  vertical 
section  of  the  brain  (Fig.  310,  20). 

The  Corpora  Albicantia  or  Mammillaria  (Fig.  29b,  10)  are 
two  white  bodies  resembling  small  peas,  which  are  placed  between 
the  two  crm-a  cerebri  and  immediately  behind  the  tuber  cinereuni 
They  are  formed  by  the  anterior  crura  of  the  fornix  which,  as  wU 
be  afterwards  seen,  descend  to  the  base  of  the  bram  and  there  twist 
upon  themselves,  the  points  of  reflection  appearing  at  the  siu  ace 
on  each  side  of  the  middle  line.  Upon  section  grey  matter  will  be 
found  in  the  interior  of  each  mammiUaiy  body. 
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^  The  liocus  Perforatus  Posticus  (Fig.  298,  12)  is  placed  behind 
the  corpora  albicantia  in  the  angle  between  the  two  crui-a  cerebri. 
It  is  composed  of  grey  matter,  and  is  perforated  by  numerous  small 
vessels  going  to  the  thalamus  opticus  fi'om  the  posterior  cerebral 
artery. 

The  several  structm-es  which  have  been  enumerated  in  the  median 
line,  viz.,  lamina  cinerea,  optic  chiasma,  tuber  cinereum,  corpora 
albicantia,  and  locus  perforatus  posticus,  are  all  included  within 
the  area  of  the  circle  of  WiUis,  and  also  form  parts  of  the  anterior 
wall  and  floor  of  the  third  ventricle  of  the  brain  (see  vertical  section 
Fig.  310). 

The  Interpednnnilar  spare  is  the  lozenge-shaped  interval  between 
the  optic  commissure  and  tracts  in  front,  and  the  crura  cerebri  and 
pons  Varolii  behind.  It  contains  the  tuber  cinereum,  the  infimdi- 
bulum,  the  corpora  albicantia,  the  posterior  perforated  spot,  and 
the  third  pair  of  nerves. 

The  Olfactory  Peduncle  (First  nerve)  (Fig.  298,  3)  is  of  a 
prismatic  shape,  very  soft,  being  destitute  of  neurilemma,  and  held 
m  its  place  only  by  a  reflection  of  the  arachnoid.  It  has  three 
roots,  two  white  and  one  grey.  The  external  root  (wliite)  passes  in 
front  of  the  anterior  perforated  space  to  the  fissure  of  Sylvius,  and 
may  be  traced  to  the  corpus  striatum ;  the  internal  root  (white) 
goes  to  the  inner  side  of  the  fi-ontal  lobe ;  the  middle  root  (gi-ej^) 
passes  to  the  papilla  of  grey  matter  in  the  olfactory  sulcus. 

The  Olfactory  Bulb  (Fig.  298,  3)  is  a  small  lobe  of  grey  matter 
formed  upon  the  extremity  of  the  olfactory  peduncle,  and  fi-om  it 
arise  the  branches  of  the  olfactory  nerve,  which  descend  to  the 
nose.  It  is  oval  in  shape,  and  rests  upon  the  cribriform  plate  of 
the  ethmoid  bone. 

The  Optic  or  Second  Nerve  (Fig.  298,  7)  pa.sses  fi-om  the  optic 
commissure  to  the  eye-ball,  where  it  is  lost  in  the  retina  It  is 
round  and  firm,  and  is  invested  by  a  sheath  composed  of  dura 
mater,  arachnoid  and  pia  mater.  It  has  been  shown  that  each 
optic  nerve  has  fibres  derived  from  the  opposite  as  well  as  from  the 
coiTesponding  eye  and  side  of  the  brain,  and  others  connecting  it 
with  its  follow.  ^ 

Thf-  Optic  Tract  (Fig.  298)  is  a  flattened  band  connecting  the 
optic  commissure  with  the  brain.    It  can  be  seen  passing  around 
the  crus  cerebri  to  disappear  beneath  the  imcinate  gyrus  and  will 
be  afterwards  traced  to  the  corpora,  fjenim/nta,  to  the  optic  'thalamus 
and  to  the  corpora  ipiadru/cinina.  ■  ' 

W  ^l^^rTp  ^f'^^""^^"^  (Fig.  298,  6)  is  situated  close 

behind  the  olfactory  nerve,  and  at  the  inner  end  of  the  fissm-o  of 
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Sylvius.  It  is  composed  of  gi'ey  nervous  matter,  and  is  perforated 
by  numerous  small  branches  to  the  coiims  striatum  fi'om  the  middli' 
cerebral  artery. 

The  Fissure  of  Sylvius  (Fig.  298,  5)  I'uns  outwards  between 


Fig.  298. 
»  a 


Fig.  298.— The  base  of  the  brain  (from  Hirschfeld  and  Leveille). 


1.  Longitudinal  fissure. 

2.  2.  Frontal  lobe  of  cerebrum. 

3.  Olfactory  peduncle  and  bulb. 

4.  Lamina  cinerea. 

5.  Fissm-e  of  Sylvius. 

6.  Locus  perforatus  anticus. 

7.  Optic  commissure. 

is.  Tuber  cinereum  and  intnndibu- 
lum. 

9.  Third  nerve. 
10.  Coiinis  albicans. 
IL  Fourth  nerve. 

12.  Locus  perforatus  posticus. 

13.  Fifth  nerve. 

14.  Crus  cerebri. 

15.  Sixtli  nerve. 

16.  Pons  Varolii. 

17.  Seventh  nerve. 


18.  Temporo-sphenoidal  lobe  of  cere- 

brum. 

19.  Eighth  nerve. 

20.  Anterior  pyramid. 

21.  Glosso-pharyngeal  nerve. 

22.  Olivary  body. 

23.  Pneumo-gastric  nerve. 

24.  Lateral  tract. 

25.  Spinal-accessory  nerve. 

26.  Digastric  lobe. 

27.  Hypoglossal  nerve. 

28.  Cerebellum. 

29.  Amygdala. 

30.  Slender  lobe. 

31.  Post«i-ior  lobe  of  cerebrum. 

32.  Posterior  inferior  lobe. 

33.  Inferior  vermifonn  process. 
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the  supra-orbital  and  temporo-sphenoidal  convolutions,  and  is 
occupied  by  the  middle  cerebral  artery.  It  corresponds  to  the 
margin  of  the  lesser  wing  of  the  sphenoid  bone  when  the  brain 
is  in  sitn,  and  on  the  outer  aspect  of  the  brain  divides  into  two 
branches,  which  will  be  subsequently  ti-aced. 

The  Island  of  Reil,  Insula,  or  Central  Lobe  (Fig.  297),  is  a 
■  group  of  five  convolutions  {(jyri  operti)  radiating  fi-om  a  point  a 
little  external  to  the  anterior  perforated  spot,  and  bounded  by 
unterior,  posterior  and  external  limitimj  sulci.  It  is  exposed  by 
opening  up  widely  the  basal  portion  of  the  fissure  of  Sylvius,  and 
its  two  posterior  gyri  are  then  seen  to  be  continuous  internally  with 
the  temporo-occipital  convolutions.  In  frontal  section  (Fig.  306) 
the  insula  wiU  be  seen  to  be  closely  related  to  the  corpus  striatum, 
and  its  siUci  lodge  the  main  branches  of  the  middle  cerebral  artery, 
from  which  the  lenticulo-striate  vessels  arise. 

The  Crura  Cerebri  (Fig.  298,  14)  (peduncles  of  the  cerebrum) 
are  two  large  white  bodies,  which  appear  at  the  anterior  border 
of  the  pons  Varolii  and  diverge  to  enter  the  under  siu-face  of  the 
cerebrum.  They  are  mainly  fonned  by  the  columns  of  the  medulla 
and  spinal  cord  transmitted  thi-ough  the  pons  VaroHi.  Each  crus 
IS  suiToimded  and  overlapped  externally  by  the  gyrus  uncinatus, 
and  crossed  by  the  optic  tract  and  fourth  nerve,  and  is  closely 
related  to  the  free  border  of  the  tentorium  cerebelli.  Its  inferior 
aspect  is  coarsely  stiiated  by  fibres  from  the  anterior  pyramid  of 
the  medulla  oblongata,  and  is  known  as  the  crusta,  while  the 
deeper  fibres,  called  the  tegmentum,  enclose  a  pigmented  gi-oup  of 
ganglionic  ceUs,  the  locus  niyer.  The  crui-a  with  the  corpora 
quadrigemina  constitute  the  mid-hvuin. 

The  Third  Nerve  (Fig.  298,  g)  (motor  oculi)  appears  with  its 
fellow  between  the  crvu'a  cerebri  in  front  of  the  pons  Varolii.  The 
fibi-es  are  connected  with  the  grey  substance  of  the  crus  (locus 
niger),  and  may  be  traced  to  the  anterior  wall  of  the  aqueduct 
of  Sylvius. 

_  The  Fourth  Nerve  (Fig.  298,  ii)  (trochlearis  vel  patheticus) 
IS  the  smallest  of  the  cranial  nerves,  and  winds  round  the  outer 
side  of  the  crus  cerebri.  It  wiU  be  afterwards  traced  to  the  valve 
of  Vieussens  and  to  the  anterior  wall  of  the  aqueduct  of  Sylvius 
below  the  third. 

The  Pons  Varolii  or  Tuber  Annulare  (Fig.  298,  16,  and 
Fig.  312)  is  the  large  white  body  immediately  behind  the  crura  and 
in  front  of  the  medulla  oblongata.  It  is  more  <n-  less  convex  from 
side  to  side,  but  is  slightly  grooved  along  the  midcUe  Hue  by  the 
basilar  artery.    Its  transverse  fibres  are  prolonged  on  each  side  as 
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a  round  tMck  process  of  white  fibres,  passing  obliquely  outwards 
aud  backwards  to  the  cerebellum,  and  forming  the  middle  cerebeUur 
peduncle  or  pi'ocessus  a  cerebello  ad  jxmtem.  Its  longitudinal  fibres, 
divided  into  two  parts  by  a  deep  bundle  of  transverse  fibres,  pass 
from  the  medulla  through  the  crura  to  the  cerebral  hemispheres. 
Emerging  from  the  side  of  the  pons  is  seen  the  fifth  nerve. 

The  Fifth  Nerve  (Fig.  298,  13)  (trifacial,  trigeminal)  is  the 
largest  of  the  cranial  nerves,  and  consists  of  two  portions,  motor 
and  sensory,  of  which  the  motor  is  the  anterior  and  smaller.  The 
nerves  arises  from  the  side  of  the  pons  Varolii,  a  few  fibres  of  the 
pons  intervening  between  the  two  roots ;  but  its  deep  origin  will  be 
traced  to  the  floor  of  the  fourth  ventricle. 

The  Sixth  Nerve  (Fig.  298,  15)  (abducens  oculi)  arises  from 
the  anterior  pyramid  of  the  medulla  oblongata  close  to  the 
posterior  border  of  the  pons,  and  slightly  from  the  pons  itself. 
It  may  be  traced  deeply  to  a  nucleus  in  the  floor  of  the  foui-th 
ventricle. 

The  Medulla  Oblongata  (Fig.  298)  is  the  upper  part  of  the 
spinal  cord,  and  extends  from  the  lower  border  of  the  foramen 
magnum  to  the  lower  border  of  the  pons.  It  is  about  an  inch  in 
length,  larger  above  than  below,  somewhat  flattened  from  before 
backwards,  and  runs  almostverticaUydownwards,  with  a  slight  inch- 
nation  backwards,  resting  upon  the  basilar  groove  of  the  occipital 
bone  ;  but  when  the  brain  is  removed  the  medulla  often  assumes  an 
almost  horizontal  direction,  and  errors  of  nomenclatrrre  have  arisen 
from  this  change  of  position.  It  contains  all  the  elements  of  the 
spinal  cord,  continued  through  it  to  the  cerebrum  and  cerebellum, 
and  has,  in  addition,  a  special  ganglionic  structui-e,  the  olivary 
body,  and  a  number  of  grey  nuclei  for  the  origin  of  nerves. 

The  anterior  aspect  of  the  medulla  is  all  that  can  be  seeu  at  thi.< 
stage  of  the  dissection.  It  is  divided  into  two  halves  by  the  (interior 
'median  fissure.  This  fissure  is  continuous  below  with  the  anterior 
median  fissm-e  of  the  cord ;  it  terminates  above  in  a  small  depression 
called  the  foramen  caciim,  and  is  partially  obliterated  below  by  the 
decussation  of  the  crossed  pyramidal  tracts. 

On  either  side  of  the  fissure  is  the  rounded  anterior  pyramid, 
continuous  with  the  anterior  column  and  the  opposite  lateral  column 
of  the  cord.  Its  fibres  pass  through  the  pons  Varolii,  between  the 
superficial  and  deep  transverse  fibres,  to  form  the  crusta  of  th.' 
crus. 

Tho  Olire  or  Olivari/  hody  (22)  is  an  ovoid  projection,  on  tli.^ 
outer  side  of  the  anterior  pyramid  and  immediately  below  the  pon^. 
It  is  separated  fi-om  the  anterior  pyramid  by  the  hypoglossal  siUcn^ 
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or  anterior  lateral  furrow,  and  the  emerging  filaments  of  the  twelfth 
nerve;  and  from  the  funiculus  of  Eolando  by  a  posterior  lateral 
furrow  pierced  by  fibres  of  the  ninth,  tenth  and  eleventh  nerves. 
On  section  it  will  be  found  to  contain  a  plicated  capsiile  of  grey 
matter,  open  above,  and  giving  origin  by  its  inner  sui'face  to  a 
bundle  of  fibres  that  join  those  sm'rounding  the  capsule,  and 
derived  from  the  lateral  column  of  the  cord.  Some  white  fibres 
of  deep  origin,  the  superficial  arciform  fibres,  are  seen  arching 
below  and  over  the  olivary  body. 

The  Funiculus  of  Rolando  is  continuous  superficially  with  the 
lateral  column  of  the  spinal  cord,  but  corresponds  to  a  mass  of  grey 
matter  [suhstantia  gdatinosa  of  Rolando)  continuous  with  the  head 
of  the  posterior  horn  of  grey  matter  of  the  cord.  At  the  lower  part 
of  the  medulla  it  is  broad,  and  lies  between  the  anterior  pyramid 
and  the  restiform  body,  but  at  the  upper  part  it  is  narrowed  and 
pushed  aside  by  the  projection  of  the  olivary  body  between  it  and 
the  anterior  pyramid.  It  may  be  traced  as  a  slight  prominence 
outside  the  olive,  and  a  few  longitudinal  fibres  may  sometimes  be 
seen  in  front  of  this  body. 

The  funiculus  gracilis  and  fimiculus  cmieatus  of  the  medulla, 
continued  upwards  from  the  posterior  median  and  postero-lateral 
columns  of  the  cord,  will  be  seen  later. 

The  Seventli  and  Eighth  Nerves  (Fig.  298)  (Facial  and 
Auditory),  are  closelj-  connected  at  their  origins,  the  facial  being 
anterior  and  the  auditory  posterior ;  and  running  between  the  two 
is  a  minute  nerve  called  the  jiars  intermedia ,  which  is  connected 
with  the  glosso-pharyngeal  nucleus. 

The  Facial  (17)  is  rounder  and  smaller  than  the  auditory;  it 
arises  from  the  lateral  tract  of  the  medulla  oblongata,  between  the 
olive  and  restiform  body,  and  slightly  from  the  pons  Varolii.  The 
deep  origin  can  be  traced  to  the  floor  of  the  foiirth  ventricle. 

The  Auditory  (ig)  is  flattened  and  very  soft,  owing  to  the  absence 
of  neurilemma.  It  Lies  in  close  contact  with  the  last,  and  arises 
partly  fi'om  two  nuclei  in  the  lower  part  of  the  floor  of  the  foui'th 
ventricle,  partly  from  a  nucleus  in  the  restifonn  body,  and  derives 
a  few  fibres  from  the  striae  acousticas. 

The  Ninth,  Tenth  and  Eleventh  Nerves  (Glosso-pharjTigeal, 
Pneumo-gastric,  and  Spinal-accessory)  (Fig.  29cS)  lie  close  together 
in  that  order  from  above  downwards,  and  spring  from  the  side  of 
the  medulla  between  the  olivary  body  and  funiculus  of  Rolando. 

The  aiosso-pliari/iKjeal  nerve  (21)  is  the  smallest  of  the  thi'ee 
nerves,  and  arises  by  five  or  six  roots  below  the  eighth  nerve. 

The   rneumo-gaatric  or    Vayua   nerve   (23)   arises  below  the 
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glosso-phaiyngeal,  by  a  number  of  fibrillse  which  unite  to  fonn  a 
single  nerve.  This  lies  parallel  to  the  glosso-pharyngeal  nei-ve  and 
to  the  inner  side  of  a  small  lobe  of  the  cerebellum,  called  the 
flocculus  or  lube  of  the  pneumo-gastric. 

The  Spinal -accessory  nerve  (25)  springs  partly  from  the  medulla 
and  partly  from  the  spinal  cord.  The  upper  part  (accessory  to  the 
vagus)  arises  by  fine  fibrillse,  below  the  origin  of  the  pneumo- 
gasti'ic,  for  the  whole  length  of  the  medulla.  The  spinal  portion 
(Fig.  290,  g)  originates  in  a  similar  way  from  the  side  of  the  spinal 
cord,  between  the  ligamentum  denticulatum  and  the  posterior  roots 
of  the  spinal  nerves,  reaching  as  low  as  the  sixth  cervical  nerve. 

The  deep  origins  of  the  ninth,  tenth  and  eleventh  nerves  may  be 
traced  to  sjiecial  nuclei  in  the  lower  part  of  the  floor  of  the  fourth 
ventricle.  The  spinal  fibres  of  the  eleventh  are  connected  with  the 
grey  matter  of  the  spinal  cord. 

The  Twelfth,  or  Hypoglossal  Nerve  (Fig.  298,  27)  arises  super- 
ficiallj'^  by  numerous  fibrillBe  from  the  groove  between  the  anterior 
pyramid  and  the  olivary  body.  The  nerve  roots  unite  into  two 
bundles,  which  pierce  the  dura  mater  separatelj'.  The  deep  fibres 
may  be  traced  to  a  special  nucleus  at  the  lower  jiart  of  the  foirrth 
ventricle. 

[By  slicing  down  the  pons  Varolii,  the  arrangement  of  its  trans- 
verse and  longitudinal  fibres  may  be  seen.  These  are  in  alternate 
layers,  the  transverse  being  continuous  with  the  crui'a  cerebelli, 
and  the  longitudinal  with  the  fibres  of  the  cord  and  the  ciirra 
cerebri.  The  superficial  fibres  are  transverse,  beneath  these  is  a 
longitudinal  layer  which  is  succeeded  bj^  a  deep  layer  of  transverse 
and  a  still  deeper  layer  of  longitudinal  fibres.  The  longitudinal 
fibres  are  continued  up  into  the  cius  cerebri  on  each  side  ;  and,  on 
making  a  deep  long  cut  into  this  stmctiu-e,  it  will  be  seen  that  a 
grey  nucleus  of  dark  colour,  the  locus  niger,  occupies  the  interval 
between  the  superficial  and  deep  fibres.  The  posterior  aspect  of  the 
j)ons  and  medulla  forms  the  anterior  wall  of  the  fourth  ventricle.] 


The  Exterior  of  the  Brain. 

[The  brain  being  placer!  with  the  base  downwards,  the  pia  mater 
is  to  be  removed  from  the  upper  siu-face  of  the  cerebriim.] 

The  exterior  of  each  hemisphere  of  the  brain  has  thi-ee  sui-faces, 
Calvarial,  Basal  and  Mesial.  It  is  subdivided  by  fissm-es  of  varying 
depth  into  prominences  called  convolutions,  and  these  are  grouped 
by  natural  and  arbitrary  boundary  lines  into  lobes,  lobidcs  and 
regions.     The  convolutions  and  fissures  vary  considerably  in 
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different  brains  and  even  on  different  sides  of  the  same  brain, 
bnt  within  certain  limits  their  arrangement  is  fairly  constant. 
The  ]}u8al  surfuce  has  already  been  described  (p.  623).  ■ 
The  (Jalvarial  surface  (Figs.  299  and  300),  moulded  to  the  form 
of  the  inner  surface  of  the  vault  of  the  cranium,  is  subdivided  by 
means  of  three  important  fissiu-es,  the  fissure  of  Sylvius,  the 
tissui-e  of  Eolando,  and  the  external  Parieto- occipital  tissui-e,  into 
foiu-  lobes,  frontal,  parietal,  temporo-sjjhenoidal  and  occipital.  A 
fifth  lobe,  the  Central  lobe  or  Island  of  Eeil,  is  concealed  at  the 
bottom  of  the  fissm-e  of  Sylvius  (p.  629). 

The  Fissure  of  Sylvius,  the  commencement  of  which  was  seen  on 
the  basal  sm-face,  winds  on  to  the  calvarial  sm-face,  and  rimning 
obhquely  upwards  and  backwards,  divides  after  a  short  course  into 
two  branches,  the  uuterior  or  vertical,  which  ascends  for  a  short 
distance  into  the  inferior  convolution  of  the  frontal  lobe ;  and  the 
pusteriur  or  horizontal,  which  continues  the  dii-ection  of  the  main 
fissure  backwards  and  upwards  for  about  three  inches,  and  then 
usuaUy  turns  somewhat  abruptly  upwards  for  about  aninch^  termi- 
natmg  m  the  supra-marginal  fissui-e  of  the  parietal  lobe.  The 
point  at  which  its  course  is  changed  is  called  the  aiigfe. 

The  Fissure  of  Rolando  or  Central  fissure  commences  above  close 
to  the  longitudinal  fissui-e,  about  half  an  inch  behind  the  central 
pomt  of  this,  and  runs  downwards  and  forwai-ds  ia  a  sinuous  course 
at  an  angle  of  about  65°  with  the  longitudinal  fissm-e,  to  end  a  little 
above  the  posterior  branch  of  the  fissure  of  Sylvius,  and  about  an 
mch  behind  the  anterior  limb  of  the  same  fissui-e. 

The  External  parieto-occixjital  fissure  is  continuous  with  the  Inter- 
nal purieto-onipital  fissure,  which  will  be  found  on  the  mesial 
surface  of  the  hemisphere.  It  runs  outwards  and  forwards  for 
about  an  inch,  starting  fi'om  the  longitudinal  fissm-e  about  midway 
between  the  upper  end  of  the  fissm-e  of  Eolando  and  the  hinder 
extremity  of  the  brain,  and  ends  above  the  first  annectaut  gyrus 
between  the  supra-paiietal  lobule  and  the  superior  occipital 
convolution. 

The  outer  surface  of  the  Frontal  lobe  is  boimded  by  the  longitu- 
dinal fissure  above;  by  the  junction  of  the  calvarial  and  basal 
surfaces,  and  by  the  anterior  part  of  the  Sylvian  fissure  below  •  and 
by  the  fissure  of  Eolando  behind.  It  is  subcHvided  into  four 'con- 
volutions by  thi-ee  secondary  sulci,  superior,  inferior  and  precentral 
The  precentral  sulcus  runs  parallel  to  the  fissure  of  Eolando,  and 
between  the  two  lies  the  ascending  frontal  con  mlntiou.  The  superior 
sulcus  runs  more  or  less  paraUol  to  the  longitudinal  fissm-e  and 
joins  the  precentral  sulcus  postcriorfy :  it  separates  the  superior  or 
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first  from  the  middle  or  second  frontal  couvolution.  The  inferior 
sulcus,  often  difficult  to  localise,  lies  about  midway  between  the 
superior  fissure  and  the  lower  border  of  the  lobe,  ending  in  or  near 


PiK.  299. 


Sap.Tcnvp 


the  precentral  sulcus,  and  separates  the  middle  fi-om  the  inferior  or 
third  frontal  couvolution.  _  . 

The  Inferior  frontal  convolution  describes  a  ciu-ve  at  its  posterior 
part  around  the  anterior  limb  of  the  fissui-e  of  Sylvius.   The  leit 


Fig.  299.-Upper  surface  of  tlie  central  hemispheres  (modified  after  Dalton- 
The  Coiivohitions  are  marked  on  the  left  side  and  the  Sulci  on  the  right. 
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gjTus  is  more  complicated  in  fonn  than  the  right,  and  represents 
the  centre  for  articulate  sf)eech. 

The  ascending  frontal  convohition,  neai'ly  at  right  angles  to  its 
three  companions,  is  continuous  above  with  the  superior  frontal 
and  ascending  parietal  convolutions,  and  below  with  the  inferior 
frontal  and  ascending  parietal  convolutions. 

The  under  surface  of  the  Frontal  lobe,  Ijdng  upon  the  orbital 
plate  of  the  frontal  bone  and  lesser  wing  of  the  sphenoid,  has  been 


Fig.  300. 
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described.  Its  internal  sui'f ace  is  formed  by  the  me.?ial  convolutions 
in  front  of  the  quadrate  lobule  (Fig.  301). 

The  outer  surface  of  the  Parietal  lobe  is  bounded  in  front  by 
the  fissure  of  Eolando ;  above  by  the  longitudiuEiI  fissure ;  below 
by  the  posterior  limb  of  the  Sylvian  fissure,  and  an  imaginary  line 
contniumg  its  couri?e  onwards  from  the  antjlc  of  the  latter;  and 
behind  by  the  external  parieto-occipital  fissm-e,  and  an  imaginary 


Fig.  800.— Lateml  view  of  the  convolutions  of  the  brnin  (after  Thane). 

The  references  to  the  Convolutions  and  the  Sulci  are  distinp„i«l,„,q  l„, 
differences  .n  type.  The  convolution  in  the  fore  a  t  of  thfoceSl  lote 
bohnid  the  angular  is  now  called  the  post-parietal.  occipital  lobe 
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line  drawn  from  this  towards  the  preoccipital  notch  at  the  base  of 
the  temporo-sphenoidal  lobe,  cutting  the  arbitrary  line  running 
backwards  from  the  angle  of  the  Sylvian  fissure.  Its  internal 
surface  is  represented  by  the  quadrate  lobule  on  the  mesial  surface 
of  the  hemisphere. 

Its  external  surface  is  subdivided  by  two  sulci,  the  intra-paiietal 
aud  the  superior  post-central,  into  three  segments,  the  ascending 
parietal  convolution,  the  supra-parietal  lobule,  and  the  infra- 
parietal  lobule.  The  Intra-jmrietal  sulcus  commences  above  the 
posterior  limb  of  the  fissm-e  of  Sylvius,  and  runs  upwards  parallel 
to  the  lower  part  of  the  Eolandic  fissure  {{lars  ascendms  inferior  or 
inferior  post-central),  then  bends  backwards  and  courses  in  a 
dii-ection  nearly  parallel  to  the  longitudinal  fissirre  into  the  occipital 
lobe,  between  the  first  and  second  annectant  convolutions  Q-ars 
Jiorizontalis). 

The  Superior  Post-central  sulcus  may  be  regarded  as  a  continua- 
tion upwards  of  the  ascending  portion  of  the  last,  but  is  often 
separated  from  it  by  a  convolution,  It  runs  parallel  to  the  upper 
half  of  the  Eolandic  fissm-e  nearly  to  the  longitudinal  fissure. 

The  Asctndimj  jiarietal  convolutiuii  is  parallel  to  the  ascending 
frontal  convolution.  It  is  bounded  in  fi-ont  by  the  Eolandic 
fissui-e,  and  behind  by  the  superior  post-central  sulcus  and  the 
ascending  portion  of  the  intra-parietal  sulcus. 

The  Huperior  parietal  convolution  or  Superior- parietal  lobule  lies 
above  the  longitudinal  portion  of  the  intra-paiietal  sulcus,  between 
the  superior  post-central  and  external  parieto-occipital  fissures. 
It  is  continuous  below  the  latter  with  the  first  annectant  convolu- 
tion, and  at  the  longitudinal  fissure  with  the  quadiute  lobule  on 
the  mesial  surface  of  the  hemisphere.  The  Inferior  parietal  lobule 
lies  below  the  longitudinal  portion  of  the  intra-panetal  sulcus,  and 
behind  its  ascending  portion.  Three  fisstu-es  terminate  m  it  below : 
the  posterior  branch  of  the  fissure  of  Sylvius  in  front,  the  paratkl  or 
superior  temporo-sphiuoidal  fissm-e  in  the  middle,  and  the  u,ferxor 
temporo  occipital  (2nd  temporal)  sulcus  behind:  and  around  each 
of  these  arches  a  convolution  :  the  supra- marginal  over  the  byivian 
fissure,  the  angular  convolution  over  the  parallel  fissme  anil 
the  vost-parietal  over  the  inferior  temporo-occipital.  Ihe  lattei 
convolution  is  continuous  with  the  second  and  third  annectant 

^The  Temporo-Sphenoidal  or  Temporal  Lobe  occupies  the 
midcUe  fossa  of  the  cranium.  It  lies  below  the  fissme  of  bylvius 
and  the  imaginary  line  connecting  the  angle  of  the  latter  with  the 
parieto-occipibal  boundary  line,  and  it  is  separated  fi-om  the  lower 
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part  of  the  occipital  lobe  bj-  the  continuation  of  that  boundary  line 
to  the  pre-occipital  notch,  at  the  angle  of  junction  between  the 
cah'arial  and  basal  surfaces.    Its  under  surface  is  represented  by 
portions  of  the  gp'us  uncinatus  and  external  temporo-occipital 
convolutions  (4th  and  oth  temporal  gyri)  seen  on  the  basal  aspect 
of  the  hemisphere.    Its  outer  surface  is  divided  by  two  fissures,  the 
superior  or  jMralhl,  and  the  inferior,  into  three  convolutions, 
superior,  middle  and  inferior.    The  parallel  fissure  is  parallel  to  the 
posterior  branch  of  the  Sylvian  fissure,  and  ends  in  the  angular 
convolution ;  the  inferior  fissure,  parallel  to  the  last,  ends  in  the 
post-parietal  gyrus.    The  superior  and  middle  or  first  and  second 
mnrohitions  become  continuous  with  the  supra-marginal,  angular 
and  post-parietal  gyri;  the  inferior  or  third  convolution  passes 
above  the  pre-occipital  notch  to  the  occipital  lobe  by  means  of  a 
lateral  annectant  gyrus,  and  is  continuous  inferiorly  with  the 
external  temporo-occipital  convolution  of  the  basal  surface.  The 
upper  sui-face  of  this  lobe  is  concealed  within  the  fissure  of  Sylvius 
and  closely  related  to  the  Island  of  Eeil.    It  presents  two  or  thi-ee 
transverse  temporal  gyii,  the  largest  and  most  anterior  of  which 
hes  behind  the  posterior  limiting  sulcus  of  the  insula. 

The  Occipital  Lobe  lies  behind  the  parietal  and  temporo- 
sphenoidal  lobes.  Its  outer  surface  has  been  arbitrarily  divided 
mto  superior,  middle  and  inferior  convolutions  by  superior  and 
inferior  occipital  fi.ssures,  but  these  are  almost  impossible  to 
recognise  on  most  brains.  The  parieto-occipital  sulcus  has  been 
seen  to  pass  into  the  occipital  lobe  :  it  usually  joins  a  transverse 
furrow,  the  anterior  occipjital  sulcus,  and  below  and  in  front  of  the 
latter  is  aix  oblique  lateral  occiptitcd  sulcus.  These  divide  the  outer 
surface  of  the  lobe  into  an  anterior  gyrus,  between  the  anterior 
sulcus  and  the  uptm-ned  end  of  the  lateral  sulcus-  and  a 
posterior  gyrus  behind  the  uptui-ned  end  of  the  lateral  sulcus 
(Schafer). 

The  occipital  annectant  gyri  are  four  in  number.  The  first 
annectant  gyrus  unites  the  superior  occipital  convolution  with  the 
supra-parietal  lobiole;  the  second,  the  middle  occipital  with  the 
angular  convolution.  The  third,  the  middle  occipital  with  the 
lower  part  of  the  post-parietal  convolution ;  and  the  fourth,  the 
lower  occipital  with  the  lower  temporo-sphenoidal. 

The  name  of  opercuhi  has  been'  applied  to  those  parts  of  the 
interior  frontal,  ascending  frontal,  asconcUng  parietal  and  superior 
temporo-spheiioidal  convolutions,  which  form  a  kind  of  oner 
culum  or  lid  over  the  fissure  of  Sylvius  and  conceal  the  Island 
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The  Mesial  Surface  oe  the  Bhain. 

For  pui-poses  of  description  it  will  be  convenient  to  classify  the 
appearances  presented  on  the  mesial  aspect  of  the  brain  into 
(I.)  those  structures  which  cross  the  middle  plane  and  are  divided 
in  a  sagittal  section  through  the  longitudinal  fissure,  and  (11.)  those 
which  lie  close  to  the  Irae  of  section  but  are  not  divided. 

I.  The  sti-uctui-es  cut  through  are  as  follows  (Fig.  310)  :— 

(1)  The  Corpus  callosum,  with  its  rostrum  and  genu  in  front,  its 
spleniiun  behind,  and  its  body  in  the  middle  (p.  641). 

(2)  The  Fornix,  connected  behind  and  above  with  the  corpus 
callosum,  and  arching  downwards  and  forwards  to  form  the 
corpora  albicantia  at  the  base. 

(3)  The  Septum  Incidmn,  including  between  its  layers  the  Fifth 
ventricle,  and  connecting  the  under  surface  of  the  body  of 
the  corpus  callosum  with  the  upper  surface  of  the  rostrum 
and  fornix. 

(4)  The  Velum  interpnsitum,  a  fold  of  pia  mater  entering  the 
brain  at  the  transverse  fissure  of  Bichat,  below  the  coiims 
caUosiun  (splenium)  and  fornix. 

(5)  The  basal  structures  forming  the  anterior  wall  and  floor  of 
the  third  ventricle,  viz.,  the  lamina  cinerea,  the  ojMc  cMasma, 
the  tuher  cinerenm,  the  infundihulum  and  the  pituitari/  bodi/, 
the  commissm-al  fibres  between  the  two  corpora  albicantia 
and  adjacent  parts  of  the  anterior  piUars  of  the  fomLx,  the 
posterior  perforated  spot,  and  the  junction  of  the  crura 

cerebri.  . 

(6)  The  commissural  sti-uctures  crossing  the  third  ventncle,  viz  . 
the  anterior  and  posterior  white  commissui-es  and  the  mnldle 
grey  commissure.  . 

(7)  The  corpora  quadrigemina  and  pineal  body,  overlyuig  the 
mesial  aqueduct  of  Sylvius. 

(H)  The  pons  Varolii,  cerebeUum,  and  medulla  oblongata,  with 
the  fourth  ventricle,  and  the  valve  of  Vieussens  connecting 
the  superior  cerebellar  peduncles. 

II  The  undivided  bilateral  stmctures  seen  on  the  mesial  sm-iace 
consist  of  the  convolutions  and  sulci  in  front  of.  beldnd  and  above 
he  corpus  callosum;  and  the  optic  thaUinii.  forming  the  atei^ 
walls  of  the  third  ventricle.  Below  the  third  ventricle  he  the 
temporo-occipital  convolutions,  which  belong  to  the  basa  surface 
and  are  best  exposed  after  removal  of  the  pons,  cerebellum,  and 
medulla  by  section  of  the  crura  cerebri  (Fig.  301) 

The  principal  fissures  of  the  mesial  surface  are  three  m 
number:  (1)  the  calloso-mar.jinal,  C2)  the  internal  par,eto-ocapttal. 
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and  (3)  the  cakarine;  and  hj  means  of  these  the  convolutions 
may  be  divided  into  four  gi-oups,  (1)  the  gyrus  fornicatus,  (2)  the 
marginal  convolutions,  (3)  the  quadi'ate  lobule,  and  (4)  the  cuneate 
lobule. 

The  CaUoso-marijinal  fissure  commences  a  Little  below  the 
rostrum  of  the  corpus  callosum,  and  ciirves  forwards  around  the 
genu  and  backwards  above  the  body,  finally  running  upwards 
opposite  the  splenium  to  the  margin  of  the  longitudinal  fissiu'e. 


V\s.  301. 


The  CaJcarine  fissure  itms  from  near  the  lower  part  of  the  hinder 
extremity  of  the  hemisphere  forwards  to  a  point  a  Httle  below  the 
splenuim  of  the  corpus  caUosum,  dividing  the  posterior  extremity 
of  the  uncinate  gp-us  into  two  parts.  It  con-esponds  to  a  proiec- 
tion  called  the  hippocampus  minor  in  the  posterior  horn  of  "the 
lateral  venti'icle. 

The  Internal  Parieto- occipital  fissure  is  continuous  above  with 
the  external  parieto-occipital  fissiu-e  of  the  calvarial  sui-face,  and 


Fig.  301.-The  inner  and  under  siirfaGe  of  a  cerebral  hemisphere  showing  the 
convohitiona  and  Hulci  (modified  after  Thane).  ""'"^'"^  "'^ 
c.  c.  Corpus  callosum. 
s.  L.  Septum  lucidum. 
F.  Fornix. 


0.  T.  Optic  thalamus. 
T.  H.  Toiiiia  hippocampi. 
P.  B.  Fascia  dentata. 


The  Convolutions  and  Sulci  are  distinguished  by  differences  in  type. 
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runs  down-wai-ds  and  forwards  to  join  the  calcarine  fissure  near  its 
middle. 

The  Marginal  Couvo/utiuns  lie  between  the  calloso-marginal 
fissure  and  the  margin  of  the  longitudinal  fissure.  They  are 
subdivided  by  many  secondary  fissures  (the  most  constant  of 
which,  the  sulcus  marginalis,  subdivides  the  middle  of  the  gyrus 
into  superior  and  inferior  jDarts),  and  about  an  inch  and  a  half  of 
their  posterior  extremity,  partly  cut  off  by  a  vertical  fissure,  coitc- 
sponds  to  the  ascending  frontal  and  parietal  gjTi  of  the  outer 
surface,  and  is  sometimes  termed  the  paracentral  lobule. 

The  Gyrus  formcatus  (Convolution  of  the  Corpus  Callosum) 
arches  around  the  rostrum,  genu,  body  and  splenium  of  the  corpus 
caUosum,  and  is  continuous  behind  with  the  quadrate  lobule  and 
the  upper  limb  of  the  posterior  end  of  the  uncinate  gyrus.  It  is 
separated  from  the  marginal  convolutions  by  the  calloso-marginal 
fissure.  This  and  the  uncinate  gyi'us  together  form,  around  the 
corpus  callosum  and  crus  cerebri,  a  kind  of  ellipse  {limbic  lobe), 
which  is  complete  except  at  one  point,  opposite  the  anterior 
perforated  spot. 

The  Quadrate  lobule,  representing  the  inner  surface  of  the  parietal 
lobe,  lies  between  the  terminal  portion  of  the  calloso-marginal 
fissure  and  the  internal  parieto-occipital  fissure,  and  is  continuous 
below  with  the  hinder  part  of  the  fornicate  gyi'us. 

The  Cuneate  lobule  is  a  wedge-shaped  group  of  convolutions 
between  the  parieto-occipital  and  calcarine  fissm-es. 

Thk  Intekior  of  the  Brain. 

[A  slice  of  brain  substance  about  an  inch  thick  is  to  be  taken 
from  the  top  of  the  right  hemisphere,  the  knife  being  camed 
through  the  calloso-margmal  sulcus ;  the  centriun  ovale  mmus  will 
thus  be  exposed.] 

The  name  Cerium.  Ovale  is  given  to  the  white  substance  of  the 
cerebrum  as  seen  on  horizontal  sections  at  different  levels.  It 
appears  as  a  white  mass  of  somewhat  oval  shape  surroimded  by  the 
plicated  grey  matter  of  the  convolutions.  It  is  dotted  by  mnmte 
red  or  dark  points,  the  punda  vascnlosa,  corresponding  to  divided 
blood  vessels.  ^ 

TBy  slicing  off  one  hemisphere  a  little  above  the  level  of  the  fl 
poiDUs  callofum,  a  side  view  of  the  upper  part  of  the  opposite  ■ 
SShe^^wm  be  obtained,  but  the  convolutions  of  the  inner^ 
smTcS  can  be  thus  only  very  imperfectly  obBervf  •    T^^^^  ™ 
of  the  upper  parts  of  both  hemispheres  a  little  above  the  level  ot 
the  corpus  callosum  displays  the  centrum  ovale  majus.] 
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The  Corpus  Oallosum  (Fig.  301,  c.  c),  the  great  transverse 
commissm-e  of  the  brain,  consists  of  fibres  passing  transversely 
from  one  hemisphere  to  the  other,  forming  the  floor  of  the  middle 
jjortion  of  the  longitudinal  fissure,  and  the  anterior  wall  and  roof  of 
the  lateral  ventricles.  It  is  nearer  the  anterior  than  the  posterior 
exti'emity  of  the  brain,  and  is  slightly  arched  from  before  back- 
wards. In  a  median  sagittal  section  its  anterior  extremity  will 
be  seen  to  bend  abruptlj^  backwards  and  downwards  to  the  base  of 
the  brain,  fonning  the  (jenu  and  rostrum,  while  posteriorly  it  ends 
in  a  thick  free  border,  termed  the  splmhim,  which  forms  the  upper 
boundary  of  the  transverse  fissure  of  Bichat  and  lies  in  contact 
with  the  velum  interpositum.  Beneath,  it  is  connected  with  the 
sqitumhiciduni,  and  fiu'ther  back  with  the  fornix  (Fig.  310). 

The  Rostrum  has  been  seen  to  become  continuous  superficially  at 
the  base  of  the  brain  with  the  lamina  cinerea,  and  to  give  oif  two 
■pvdunch's  which  extend  outwards,  one  on  each  side,  to  the  beginning 
of  the  Sj'lvian  fissru-e. 

On  the  ujjper  sm-face  of  the  corpus  callosum  in  the  middle  line  is 
a  mesial  longitudinal  furrow,  the  raphe,  on  either  side  of  which 
are  two  white  bands,  the  strku  obtedcn  or  nerves  of  Lancisi,  and 
outside  these  are  other  longitudinal  lines  {lateral  stf  iw),  overlapi^ed 
by  the  gyrus  fornicatus.  The  longitudinal  elements  are  crossed  by 
transverse  markings  called  the  lim-ce  transversce,  which  indicate  the 
coui-se  of  the  fibres  of  the  structiu-e.  The  anterior  caUosal  fibres 
cm-ve  forwards  on  entering  the  hemispheres,  the  posterior  back- 
wards {forceps  major) i  and  the  intermediate  fibres  {tapetum)  pass 
directly  outwards. 

The  Corpus  Callosum  is  about  foiu-  inches  in  length  fi-ota  splenium 
to  genu,  and  extends  to  within  an  inch  and  a  half  of  the  anterior 
extremity  of  the  brain,  and  two  inches  and  a  half  of  the  posterior 
extremity. 

"The  Lateral  VfiNTRidtES. 

[To  open  the  lateral  ventricle  iti  each  hernisphBre,  the  corpus 
callosiun  is  to  be  carefully  cut  through  about  half  an  inch  from 
the  middle  line,  until  the  delicate  membrane  {ependijma  ventri- 
culorum)  lining  the  ventricle  is  seen  ;  the  handle  of  the  scalpel 
shoiild  then  be  used  to  reflect  the  brain  substance  and  expose  the 
cavity.] 

The  Lateral  Ventricle  (Fig.  302)  consists  of  a  central  cariti/  or 
bod//,  and  three  cornua,  anterior,  posterior,  and  middle  or  descending. 
The  Anterior  cornu  tm-ns  forwards  and  outwards  into  the  front  of 
the  hemisphere,  and  offers  nothing  of  importance  lor  notice.  The 
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Po'.terior  c.orim  ciu'ves  backwards  aiid  then  inwards  iuto  tlie  Mnder 
part  of  the  brain,  and  ijresents  on  its  inner  wall  two  ridge-like 
elevations,  one,  the  forcrps  major,  due  to  a  biindle  of  fibres  con- 
tinuous with  the  splenium  of  the  corpus  callosum  and  cui-ving 
backwards  into  the  occipital  lobe ;  the  other,  called  the  luppocampus 
mi'))or  or  calcar  avis  (Pig.  303,  7),  corresponding  to  the  bottom  of 
the  calcarine  fissui-e.  The  Middh  liorn  commences  at  the  same 
point  as  the  posterior  horn,  but  tui-ns  downwards  behind  and 
beneath  the  optic  thalamus  to  reach  the  base  of  the  hemisphere. 
It  will  be  traced  in  a  subsequent  dissection.  The  Body  of  the 
ventricle  is  bounded  superiorly  by  the  corpus  callosum,  and  its 
floor,  which  slopes  downwards  and  forwards  in  front,  is  fonued  by 
the  following  parts,  from  before  backwards —  1 .  Corpus  striatum  ; 
2.  Tfenia  semicii'cularis  ;  3.  Optic  thalamiis ;  4.  Choroid  plexus  ; 
0.  Fornix. 

The  lateral  ventricles  commuuicate  with  one  another  and  with 
the  third  ventricle  by  means  of  the  Foramen  0/  Monro,  a  Y'Shaped 
opening  bounded  anteriorly  and  superiorly  by  the  anterior  pillars 
of  the  fornix,  and  behind  by  the  anterior  extremity  of  the  optic 
thalamus. 

The  Corpus  Striatum  (Fig.  302,  3)  or  superior  ganglion  of  the 
hemisphere  appears  as  a  grey  pyriform  body  in  the  floor  of  the 
ventricle,  its  greater  end  being  dii-ected  forwards  and  its  narrow 
extremity  or  tail  backwards  and  outwards.  When  cut  ti-ansversely 
it  will  be  seen  to  consist  of  two  grey  portions,  an  intraventriculnr 
or  caudate  nuclnis  correspondiog  to  the  sui-face  exposed  on  the  floor 
of  the  ventricle,  and  a  larger  extraventricidar  or  lenticular  nucleus 
which  corresponds  in  position  with  the  Island  of  Eeil.  The  two 
nuclei  are  separated  by  a  layer  of  white  substance,  called  the 
internal  capsule,  consisting  of  fibres  prolonged  fr-om  the  crus  cerebri 
and,  in  their  passage  through  the  grej-  nuclei,  causing  the  striated 
appearance  from  which  the  name  of  the  body  is  dei-ived.  A  thin 
layer  of  grey  substance  called  the  claustrum  is  found  outside  the 
lenticular  nucleus,  and  is  separated  from  it  by  a  band  of  white  fibres, 
called  the  external  capstUe,  which  joins  the  internal  capsule  below 
the  nucleus ;  and  fi-om  the  grey  matter  of  the  Island  of  Eeil  by  a 
second  and  unnamed  layer  of  white  matter  (Fig.  306).  The  two 
corpora  striata  are  separated  behind  by  the  two  optic  thalanii. 

The  Taenia  Semicircularis  or  Stria  terminalis  (Fig.  302,  6) 
is  a  narrow  band  of  white  matter  lying  superficially  between  the 
corpus  striatum  and  the  optic  thalamus  ;  it  joins  the  iuitorior  pillar 
of  the  fornix  in  front,  and  posteriorly  it  becomes  lost  in  the  nucleus 
aniygdalce  in  the  descending  horn  of  the  ventricle.    A  vein  (vena 
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corporis  striati)  is  often  found  beneath  it,  and  one  or  two  small 
tributaries  of  the  choroid  plexus  usually  cross  its  upper  suii'ace. 

The  Thalamus  Opticus  (Fig.  302,  7)  is  here  seen  as  a  white 
body,  overlapped  by  the  fornix  and  choroid  plexus.  At  its  anterior 
end  is  a  prominence,  called  the  anterior  tubercle,  corresponding  to 
a  grey  nucleus;  posteriorly  it  forms  the  anterior  and  superior 
boimdary  of  the  descending  horn,  and  is  surrounded  by  the 
lateral  portion  of  the  gi-eat  ti-ansverse  fissui-e.  It  will  be  fm-ther 
exposed  in  a  later  dissection. 

The  Choroid  Plexus  (Fig.  302,  8)  is  a  vascular  fi-inge  lying 
upon  the  surface  of  the  thalamus,  and  continued  into  the  descending 
cornu  of  the  lateral  ventricle.  It  will  subsequently  be  seen  as  the 
fiinged  edge  of  a  process  of  pia  mater  (velum  interpositum),  which 
enters  at  the  transverse  fissui'e  and  Ues  beneath  the  fornix.  By 
di-awing  gently  upon  the  choroid  plexus  of  one  side,  it  may  be 
shown  to  be  connected  with  that  of  the  opposite  side  through  the 
foramen  of  Monro  (5)  (p.  650). 

[To  see  the  fornix  thoroughly,  the  remnant  of  the  coi-pus  callosum 
m  the  middle  line  should  be  cut  thi'ough  transversely  about  its 
centre,  and  the  posterior  part  is  to  be  carefully  dissected  away  fi'om 
the  subjacent  fornix.] 

The  Fornix  (Fig.  302,  10)  is  a  thin  white  body,  of  triangular 
shape,  placed  in  the  middle  line  beneath  the  corpus  callosum.  It  is 
narrow  in  fi-ont,  and  there  divides  into  two  anterior  crura  ov  jjillars, 
which  pass  to  the  base  of  the  brain  and  become  twisted  on  themselves 
to  foi-m  the  corpora  aJhicantia  (p.  626).  Posteriorly  it  is  incorporated 
with  the  splenium  of  the  corpus  callosum,  and  gives  off  on  each 
side  a  posterior  pillar,  which  passes  into  the  descending  horn,  fusing 
.  with  the  hippocampus  major  and  ttenia  hippocampi.  The  angle  of 
divergence  between  these  posterior  piUars  is  occupied  by  the  trans- 
verse fibres  of  the  coii^us  callosum,  which  give  rise  to  the  appear- 
ance called  the  lyra  of  the  forn  ix.  Its  superior  surface  is  connected 
in  the  middle  line  with  the  septum  lucidum,  and  forms  on  each 
side  a  part  of  the  floor  of  the  lateral  ventricle  :  its  inferior  surface 
is  separated  from  the  thiixl  ventricle  and  optic  thalami  by  the 
velum  interpositum ;  and  its  lateral  borders  are  in  contact  with 
the  choroid  plexuses.  The  fissure  on  each  side,  between  its  anterior 
pillar  and  the  anterior  extremity  of  the  optic  thalamus,  is  converted 
by  the  lining  membrane  of  the  ventricle  {epeadijiiM)  into  a  serous 
canal,  the  foramen  of  Monro,  which  opens  below  into  the  third 
ventricle.  The  choroid  plexus  does  not  pass  through  this  canal  but 
outside  it. 

TT  2 
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The  lateral  ventricles  are  separated  from  one  another  by  the 
Septum  Lucidum,  a  very  thin  double  layer  of  cerebral  matter, 
grey  externally  and  white  within,  enclosing  a  shut  sac  called  the 
fifth  ventricle,  and  extending  between  the  anterior  part  of  the 
corpus  callosum  and  the  fornix.  It  is  deeper  in  front  than  behind 
(Fig.  310,  6). 

The  Fifth.  Ventricle  (Eig.  302,  2)  can  be  shown  by  cutting 
through  the  septum  lucidum  with  a  pair  of  scissors  close  to  the 

Fig.  302. 


remains  of  the  corpus  callosum.  It  lies  between  the  two  layers 
of  the  septum  lucidiun,  and  is  deepest  in  fi-out.  In  the  foetus  it 
formed  a  part  of  the  great  longitudinal  fissui-e,  but  is  subsequently 
cut  off  fi-om  the  fissure  by  the  development  of  the  corpus  callosum. 


Fig.  302. — Lateral  ventricles  of 

1.  Septum  lucidum. 

2.  Fifth  ventricle. 

3.  Corpus  striatum. 

4.  Corpus  callosum,  reflected. 

5.  Foramen  of  Monro. 

6.  Toenia  semicircularis. 

7.  Thalamus  opticus. 

8.  Choroid  ple.xus. 

9.  Corpus  fimbriatum. 


the  brain  (from  Hirschfeld  and  Leveille). 

10.  Fornix. 

11.  Posterior  extremity  of  corpus 

callosum. 

12.  Commencement    of  descending 

cornu. 

13.  Vena  Galeni. 

14.  Hippocampus  minor. 

15.  Posterior  coruu  of  lateral  ven- 

tricle. 
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[To  see  the  descending  cornii,  the  side  of  the  bram  should  be 
freely  cut  away  opposite  the  point  at  which  the  choroid  plexus 
disappears.  Tlio  choroid  plexus  being  taken  as  a  guide,  the  horn 
can  be  opened  along  its  side,  and  the  cavity  exposed  by  drawing 
the  parts  asunder.] 

The  Descending  or  Middle  Cornu  (Fig.  303)  takes  a  curved 
coui-se  downward,  behind  and  then  beneath  the  optic  thalamus. 
Its  direction  is  at  first  slightly 
backwards  and  then  outwards, 
downwards,  forwards,  and  inwards; 
opening  at  the  base  of  the  dissected 
brain  thi-ough  the  lateral  part  of  the 
transverse  fissure  of  Bichat  between 
the  gJTus  uncinatus  and  crus 
cerebri  (Fig.  298).  It  contains  the 
following  structures  fi'om  without 
inwards  —  (1)  the  eminentia  col- 
lateralh ;  (2)  the  Miixiocampus 
major,  terminating  below  and  in 
front  in  the^jes  hippocam-pi ;  (3)  the 
fimbria  OTUeitia  hippocampi ;  (4)  the 
dentate  convolution;  (5)  the  dentate 
fissure ;  (6)  the  grey  matter  of  the 
upper  sui'face  of  the  uncinate  gjTus ; 
(7)  the  choroid  plexus  overlying  the 
taenia  hippocampi.  In  the  recent 
state  the  termination  of  the  cornu  is 
closed  by  the  ependyma  lining  the 
lateral  ventricle  and  its  extensions. 

The  Eminentia  Collatendis  (Fig.  303,  5)  is  an  elongated  projection 
commencing  at  the  junction  between  the  descending  and  posterior 
cornua,  and  mnning  downwards  into  the  descending  horn  on  the 
outer  side  of  the  hippocampus  major.     It  corresponds  to  the 


Fig.  303.— Middle  and  posterior  cornua  of  the  lateral  ventricle  of  brain  (from 
Hirschfeld  and  Leveille). 


1.  Pes  hippocampi. 

2.  Ttenia  hippocampi. 

3.  Hippocampus  major. 

4.  Dentate  convolution  with  opening 

of  dentate  fissure  on  its  inner 
side,  and  the  upper  surface  of 
the  uncinate  gyi'us  internal  to 
the  fissure. 


5.  Eminentia  collateralis. 

6.  Posterior  pillar  of  fornix  (cut). 

7.  Hippocamiius  minor  (the  forcops 

major  is  seen  on  the  inner  side 
of  this  in  continuity  with  the 
splenium). 

8.  Splenium  of  corpus  callosum  (cut). 

9.  Posterior  cornu. 
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bottom  of  the  collateral  fissure,  uiirl  its  greater  or  less  development 
deiieiids  upon  the  depth  of  this. 

The  Erpporampus  Major  (Fig.  303,  3)  is  a  prominent  convex  body 
corresponding  to  an  unfolding  of  cerebral  matter  around  the 
dentate  fissure,  and  occupj'ing  the  whole  length  of  the  cornu. 
Its  anteiior  extremity  is  enlarged,  lobulated,  and  marked  with 
more  or  less  distinct  transverse  grooves,  and  has  received  the 
name  pes  hippocampi  (i)  from  its  fancied  resemblance  to  the  foot 
of  an  animal.  It  has  a  thin  layer  of  white  fibres  on  the  surface, 
but  consists  princiiDally  of  grey  matter  continuous  with  that  of  the 
uncinate  gyrus,  by  the  folding  of  which  it  is  develojied  (Fig.  304). 

At  the  anterior  border  of  the  hippocampus  major  is  a  thin  band 
of  white  cerebral  matter  continuous  with  the  posteiior  pillar  of  the 
fornix,  known  as  the  Fimhria  or  Tmiia  Hipporampii  (Fig-  303,  2). 
By  lifting  this  up  with  the  handle  of  the  scalpel  and  tiu'ning  it 
aside,  the  dissector  exposes  the  Dentate  Convolution  or  Fa.scia 
Dentata,  a  border  of  grey  matter  which  receives  its  name  from  the 
toothed  aspect  given  to  it  by  the  jjassage  of  small  vessels  across  it 
at  regular  intervals.  This  is  the  free  edge  of  the  uvrinate  <iyrus. 
The  Dentate  Fissure  lies  between  the  dentate  convolution  and  the 
upper  surface  of  the  imcinate  convolution  (Figs.  301,  304). 

The  f'horoid  Plexus  of  the  descending  cornu  is  continuous  with 
the  choroid  plexus  of  the  lateral  ventricle,  and  is  now  seen  to  be 
connected  with  the  border  of  the  fold  of  pia  mater  which  enters  the 
brain  through  the  transverse  fissure  of  Bichat. 

[The  fornix  should  be  cut  through  opposite  the  foramen  of 
Monro,  and  reflected  with  the  handle  of  the  scalpel.  The  trans- 
verse markings  called  the  Lyra  will  then  be  seen  between  its 
posterior  pillars;  and  the  velum  inteii30situm  beneath  will  be 
brought  into  view.  By  carefuHj-  scraping  away  the  brain 
substance  with  the  handle  of  the  knife,  the  continuity  of  the 
velum  interpositiun  with  the  pia  mater  through  the  great  trans- 
verse fissm-e  may  be  easily  demonstrated.] 

The  Velum  Interpositum  (Fig.  305,  5)  is  a  double  fold  of 
membrane  of  triangular  fonn,  inflected  into  the  interior  of  the 
brain  at  the  transverse  fissui-e  from  the  pia  mater  over  the  upper 
surface  of  the  cerebellum  and  the  occipito-temporal  convolutions  of 
the  under  surface  of  the  cerebrum.  Between  its  layers,  near  the 
middle  line,  are  the  two  veins  of  Galen  passing  to  the  straight 
sinus,  the  veins  of  the  corpus  striatum,  and  the  choroid  branches  of 
the  cerebral  arteries,  which  enter  it  laterally.  Its  upper  siu-face  is 
in  cojitact  with  the  corpus  callosum  and  fornix ;  its  under  surface 
forms  the  roof  of  the  third  ventricle,  and  rests  upon  the  optic 
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thakmi  laterally;  its  borders  are  fringed  by  the  choroid  plexuses 
of  the  lateral  ventricles,  and  the  choroid  plexus  of  the  third 
ventricle  depends  from  its  inferior  surface.  ^ 

The  Great  Transverse  Fissure  or  Fissure  of  Bichat 
(Fig.  304)  which  is  now  opened,  is  the  slit  by  which  the  velum 


Fig.  304. 


Fig.  304.— Frontal  section  of  the  brain  through  the  transverse  fissure  (W.  A.). 
The  velum  interpositum  and  choroid  plexus  removed. 

The  fissure  is  seen  between  the  coiTpus  oallosum  and  corpora  quadri- 
eemina  in  the  middle  line,  and  curving  on  each  side  around  the 
posterior  extremity  of  the  optic  tlialamus  to  end  opposite  the  crus 
cerebri,  between  the  thalamus  and  the  gyrus  uncmatus.  It  is  continuous 
with  the  middle  horn  of  the  ventricle  over  the  hippocampus  major. 


1.  Longitudinal  fissure. 

2.  Superficial  white  matter  of  hippo- 

campus major,  terminating  in 
the  flmbriiD. 

3.  Gyrus  fornicatus. 

4.  Dentate  fissure. 

5.  Splenium  of  corpus  callosum  (cut). 

6.  Hippocampus  major. 

7.  Posterior  extremity  of  optic  thala- 

mus. 


8.  Eminentia  coUateralis. 

9.  Aqueduct  of  Sylvius. 

10.  Collateral  fissure. 

11.  Corpora  quadrigemina. 

12.  Dentate  convolution, 

13.  Crus  cerebri. 

14.  Gyrus  uncinatus. 
1.').  Pons  Varolii. 

16.  Posterior  tubercle  of  optic  tliala- 
mus, 
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intorpositum  enters  the  brain.  It  is  exposed  on  the  undissected 
braiii  by  opening  iip  the  interspace  between  the  cerebrum  and 
cerebelliun,  and  removing  the  pia  mater.  It  will  then  be  seen  as  a 
wide  fissure,  nearly  horizontal  in  the  middle,  but  strongly  curved 
downwards  and  inwards  at  the  sides.  Its  central  portion  lies 
between  the  coi"j)us  callosum  above  and  the  corpora  quadrigemina 
and  upper  surface  of  the  optic  thalamus  below ;  while  its  extre- 


Fig.  305. 


mities  bend  each  around  the'correspondiug"^  optic  thalamus,  at  first 
external  to,  and  then  beneath  it,  to  terminate  in  the  interval 
between  the  crus  cei-ebri  and  the  uncinate  gyrus  at  the  base  of  the 
brain.  It  opens  into  the  descending  horn  of  the  lateral  ventiicle  over 
the  hippocampus  major  on  the  outer  side  of  the  thalamus,  when 
the  ependyma  closing  the  cornu  in  this  situation  is  broken  down. 


Fig.  305. — The  velum  interpositum,  showing  its  continuity  with  the  pia  mater 
(from  University  College  Museum). 

1.  Fornix  divided  and  reflected.  7.  Left  half  of  fornix  reflected,  show- 

2.  Corpus  striatum.  ing  lyra. 

3.  Venoj  Galeni.  8.  Pia  mater  on  under  surface  of 

4.  Thalamuis  opticus.  cei-ehrmu,  continuous  with 
Velum  interpositum.  10.  Pia  mater  on  upper  surface  of 


0,  Choroid  plexus. 


cerehelhim. 
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[The  velum  intevpositum  is  to  be  reflected,  and  the  two  small 
choroid  2^l<'-ruses  of  the  third  ventricle  will  be  seen  on  its  under  surface 
near  the  middle  line.    The  third  ventiicle  is  now  exposed,  and 


Fig.  30G. 


behind  it  the  corpora  quadrigemina  and  the  pineal  gland.  The 
latter  is  very  liable  to  be  removed  with  the  velum  interpositum, 
unless  it  is  carefully  dissected.] 

The'Third  Ventricle  (Pig.  307)  is  the  mesial  interspace  between 
the  two  optic  thalami :  these,  with  the  peduncles  of  the  pineal 
gland,  foiining  its  lateral  boundaries.  Its  roof  is  formed  by  the 
fornix  and  velum  interpositum.    Its  floor  corresponds  to  the  optic 


Fig.  306. — Transverse  vertical  section  of  the  cerebrum  made  immediately 
behind  the  corpora  albicantia  (H.  E.  Clark). 


1.  Longitudinal  fissure. 

2.  Corpus  callosum. 

3.  Fornix. 

4.  Island  of  Reil. 

.').  Nucleus  caudatus. 

6.  Internal  capsule. 

7.  External  capsule. 

8.  Claustrum. 

9.  Lenticular  nucleus. 

5.  6,  7,  8,  and  9  together  constitute 


the  corpus  striatum. 

10.  Thalamus  opticus. 

11.  Third  ventricle. 

12.  Crus  cerebri. 

13.  Corpora  albicantia. 

14.  Tuber  cinereuni  and  commence- 

ment of  infundibulum. 

15.  Optic  tract. 

16.  Extremity  of   middle    horn  of 

lateral  ventricle. 
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chiasma,  tuber  cinereum,  infundibulum,  coi'ijora  albicantia,  the 
upper  surface  of  the  crura  cerebri,  and  the  locus  perforatus  posti- 
cus (from  before  backwards).  Its  anterior  houndary  is  formed  by 
the  anterior  pillars  of  the  fornix ;  the  anterior  commissure,  crossing 
in  front  of  these  and  visible  in  theii*  angle  of  divergence ;  and  the 
lamina  cinerea.  Posteriorly  lie  the  posterior  commissure,  the  pineal 
gland  with  its  pedimcles,  and  the  aqueduct  of  Sylvius. 

The  Anterior  commissure  is  a  round  bundle  of  white  fibres  which 
may  be  traced  on  either  side  into  the  temporo-sphenoidal  lobe,  and 
is  joined  in  fi'ont  by  a  commissm-al  band  between  the  two  olfactory 
nerves.  The  Posterior  commissure,  also  white,  is  a  thinner  band  of 
fibres  rimning  transversely  between  the  two  optic  thalami  beneath 
the  pineal  body.  Between  the  anterior  and  posterior  commissures 
is  seen  the  Middle  or  soft  commissure,  a  flat  grey  band  joining  the 
two  internal  nuclei  of  the  optic  thalami. 

The  third  ventricle  communicates  with  the  two  lateral  ventricles 
by  the  foramen  of  Monro,  and  with  the  foui-th  ventricle  by  the  iter 
a  tertio  ad  quartum  ventricuJum  or  aqueduct  of  Sylvius,  a  narrow 
canal  about  half  an  inch  in  length,  which  passes  beneath  the  pos- 
terior commissure,  the  pineal  gland,  and  the  corpora  quadrigemina 
(Fig.  310,  i6). 

The  Thalamus  Opticus  (Fig.  307,  6)  is  now  fuUy  exposed  as  a 
large  ovoid  body,  grey  within,  and  covered  by  a  thin  layer  of  white 
matter  {straiitm  zonule)  externally.  It  is  placed  behind  and  iatemal 
to  the  corpus  striatum,  and  is  continuous  externally  with  the  sub- 
stance of  the  hemisphere  (Fig.  304).  It  forms  part  of  the  floor  of 
the  lateral  ventricle,  the  external  waU  and  roof  of  the  descending 
horn  of  the  same  cavity,  and  the  lateral  wall  of  the  third  venti-icle. 
Its  anterior  extremity  (in  the  lateral  ventricle)  presents  a  slight 
prominence,  the  anterior  tubercle ;  its  posterior  extremity,  within  the 
lateral  curve  of  the  great  ti-ansverse  fissui-e,  has  another  tubercular 
prominence,  the  indvinur  or  fosterior  tubercle ;  its  under  sm-face 
partly  rests  upon  the  crus  cerebri  and  the  grey  matter  of  the  floor 
of  the  third  ventricle,  and  is  partly  free,  fonning  the  roof  of  the 
terminal  portion  of  the  middle  horn.  In  the  latter  situation  it  has 
two  projections,  the  external  and  internal  yeuicnlate  bodies,  which  he 
in  contact  with  the  upper  surface  of  the  uncinate  gyrus,  and  are 
connected  with  the  quadrigenunal  bodies  and  optic  tract.  Its  rela- 
tions to  the  anterior  and  middle  commissiu-cs  have  been  mentioned. 
A  white  band,  the  imieal  stria,  continuous  witli  the  peduncle  of  the 
pineal  gland,  runs  along  the  junction  of  its  upper  and  inner  sui-faces- 
By  turning  the  brain  on  its  side  the  optic  tract  may  be  readily 
traced  to  the  under  surface  of  the  optic  thalamus,  and  wiU  be  found 
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to  divide  into  two  parts,  whicli  are  connected  with  the  external 
geniculate  body  and  pnlvinar,  and  pass  on  to  the  superior  quadri- 
geminal  body. 

The  principal  grey  nuclei  of  the  optic  thalamus  are  :  (1)  The 
nucleus  of  the  anterior  tubercle  ;  (2)  The  posterior  external  nucleus, 


Fig.  307. 


extending  into  the  posterior  tubercle ;  (3)  The  posterior  internal 
nucleus ;  (4)  The  nucleus  of  the  external  geniculate  bodj'.  Three 
other  layers  of  grey  matter  wiU  be  found  m  the  subthalamic  region. 


Fig.  307. — Third  ventricle  of  brain  (from  Hirschfeld  and  Leveille). 


1.  Corpus  striatum  dissected. 

2.  Fifth  ventricle. 

3.  Anterior  crura  of  fornix  (cut). 

4.  Corpus  striatum. 

.5.  Anterior    commissure  of  third 
ventricle. 

6.  Optic  thalamus. 

7.  Middle  of  soft  commissure. 

8.  HabeniE  or  peduncles  of  pineal 

gland. 

9.  Tliird  ventricle. 
10.  Pineal  body. 


11.  TfEuia  semicircuUu-is. 

12.  Corpora  quadrigemina. 

13.  Valve  of  Vieussens. 

14.  Fourth  ventricle. 

15.  Anterior  extremity  of  superior 

vermiform  process. 
10.  Arbor  vitai  cerebelli. 
17.  Anterior  extremity  of  inferior 

vermiform  process  (nodulus). 
19.  Communication  of  4th  ventricle 

with  subarachnoid  space. 
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the  stratum  dorsale  above,  the  zona  incerta  in  the  middle,  and  the 
cnr])iis  siihthiiJamiriim  beneath. 

The  Pineal  Body  (Fig.  307,  lo)  (couariiim)  is  a  reddish  gi'ey 
flattened  conical  body,  lying  between  the  anterior  pair  of  the 
corpora  qiiadrigemina  (nates),  and  above  the  posterior  commissure 
of  the  third  ventricle.  Its  anterior  part  or  base  is  connected  with 
the  margins  of  the  optic  thalami  by  two  slender  (uduriur  2>nluncles  or 
hahence,  and  with  the  posterior  commissure  by  two  slender  inferior 
peduncles.  It  receives  a  special  investment  fi-om  the  velum  inter- 
positum.  The  triangular  depression,  between  the  anterior  peduncle 
and  the  pulvinar,  is  called  the  trigmmm  Itaheiinhe.  A  grej'  mtcletis 
is  found  in  the  floor  of  this  space. 

The  Corpora  Guadrigemina  or  Optic  Lobes  (Fig.  307,  12) 
are  foiu*  white  prominences  containing  grey  matter,  i:)laced  imme- 
diately behind  the  third  ventricle.  They  have  been  named  Nates 
and  Testes,  fi'om  their  fancied  resemblance  to  those  parts  ;  the 
superior  being  the  nates  and  the  inferior  the  testes.  They  are 
connected  with  the  corpora  geniculata  by  white  bands  or  hrachia, 
the  brachium  fi-om  the  superior  quadrigeminal  body  on  each  side 
passing  to  the  external  geniculate  body  and  the  optic  ti-act,  the 
brachimn  from  the  inferior  quadrigeminal  body  to  the  internal 
geniculate  body.  Two  broad  white  bands,  the  superior  jjeduncles 
of  the  cerebellum  [processus  a  cereheUo  ad  testes),  pass  fi'om  the 
cerebellum  to  the  inferior  quadrigeminal  bodies  (Fig.  308,  3),  and 
are  connected  by  a  thin  layer  of  white  matter,  the  Valve  of  Vieussem 
(Fig.  307,  13,  Kg.  310,  15),  to  which  may  be  traced  the  fourth  pair 
of  nerves. 

A  small  band  of  white  matter  seen  passing  transversely  inwards 
to  the  corpora  quadrigemina  on  each  side,  beneath  the  superior 
peduncle  of  the  cerebellum,  is  called  the  Fillet  of  Reil  (Fig.  308,  2). 
It  is  a  portion  of  a  tract  of  ascending  fibres  passing  from  the  nuclei 
of  the  opposite  posterior  columns  of  the  medulla,  to  end  in  the 
corpora  quadrigemina  and  base  of  the  cerebrum. 

[Opportunity  may  now  be  taken  to  trace  out  the  anterior  com- 
missure of  the  third  ventricle  and  the  anterior  pillar  of  the  fornix, 
by  carefully  scraping  away  the  corpus  striatum  of  one  side.] 

The  Anterior  ■pilla.r  of  the  Fornix  has  been  seen  descending  in 
front  of  the  thu-d  ventricle,  and  behind  the  anterior  commissure,  to 
reach  the  base  of  the  brain,  where  it  is  twisted  upon  itself  and 
forms  the  superficial  white  substance  of  the  corpus  albicans.  At  this 
point  it  is  probably  continuous  with  the  bundle  of  Vicq  d'Azyr,  which 
ascends  to  become  lost  in  the  grey  matter  of  the  optic  thalamus. 
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The  Ceeebelltjm. 

The  Cerebellum  (Fig.  298,  28),  or  smaller  braiii,  lies  beneath  the 
posterior  lobes  of  the  cerebrum,  and  in  the  skull  is  separated  from 
them  by  the  tentorium  cerebelli.  It  is  of  a  darker  colour  than  the 
cerebrimi,  and  its  sm-face  is  divided  by  sulci  into  laminae  instead  of 
convolutions.  It  consists  of  two  lateral  hemispheres  united  by  a 
median  portion;  and  a  horizontal  fissure,  which  passes  round  the 
margin,  divides  the  organ  into  an  upper  and  a  lower  part. 

The  Upper  surface  is  flat,  except  in  the  middle,  where  there 
is  a  slight  elevation  called  the  superior  vcrmiforvi  process.  A  deep 
notch  in  the  middle  line  in  fi'ont  lodges  the  corpora  quadrige- 
mina,  and  a  deeper  notch  or  fuiTow  behind  receives  the  falx 
cerebelli. 

The  sui'face  presents  a  number  of  subdivisions.  The  jDarts  of 
the  superior  vermiform  process  enumerated  from  before  backwards 
are  as  follows  : — 

(1)  The  liityulu,  thi'ee  or  four  cerebellar  laminae  prolonged 
over  the  valve  of  Vieussens ;  (2)  the  central  lohe,  at  the  fore  part 
of  the  superior  vermiform  process ;  (3)  the  culmen  monticuli ; 
(4)  the  clivus  monticuli ;  and  (0)  the  folium  cacuminis,  a  thin 
lamella  boimding  the  horizontal  fissure. 

On  each  side  of  the  superior  vermiform  firocess  are  : — (1)  The  ala 
of  the  lobus  centralis  continued  fi'om  the  central  lobe  ;  (2)  the  lobus 
lunatus  anterior  continuous  with  the  culmen  monticuli ;  (3)  the 
lobus  lunatus  posterior  continuous  with  the  clivus  monticuli ; 
(4)  the  postero-superior  seniilunur  lohe  continuous  with  the  folium 
caciuninis.  The  fissm'es  separating  these  lobes  from  before  back- 
wards are:  —  (1)  the  precentral ;  (2)  the  ^^o«<ce;/i?-«/!  ;  (3)  the 
■preclival ;  and  (4)  the  postclival. 

The  cerebellum  is  connected  to  the  cerebrum  and  spinal  cord 
by  thi-ee  peduncles  or  crm-a : — superior,  middle  and  inferior.  The 
sujierior  can  now  be  seen. 

The  Bupen'or  Peduncle  (Eig.  308,  3)  {jjrocessus  a  cerebello  ad  testem) 
is  a  broad  flattened  white  band,  which  is  connected  below  with  the 
inferior  vermifoi-m  process,  and  passes  upwards,  forwards,  and 
inwards  to  the  con'csponding  testis  (inferior  quadiigeminal  bodj-). 
It  fonns  the  superior  lateral  boundary  of  the  foiu-th  ventricle.  The 
two  processes  are  prolonged  beneath  the  corpora  quadrigemina  to 
the  optic  thalami,  their  fibres  decussating  in  their  passage. 

The  Valve  of  Vieussens  (Fig.  307,  13)  (Velum  mcdullare  unterius) 
is  the  thin  layer  of  white  nervous  matter,  stretched  between  the 
two  superior  peduncles  of  the  cerebellum,  and  connected  with  the 
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lingula  of  tlie  superior  vermiform  process.  It  is  narrow  in  front, 
but  broader  behind,  and  bridges  over  the  U2)per  part  of  the  cavitj'  of 

the  foui'th  ventricle.  The  fourth 
pair  of  nerves  aiise  from  the  middle 
line  of  the  valve  close  behind  the 
corpora  quadiigemina  (Fig.  310, 15), 
and  a  small  mesial  ridge,  the 
frceindum,  extends  from  its  ajtex 
to  the  groove  between  the  inferior 
quadrigeminal  bodies. 

[The  preparation  is  to  be  turned 
over  for  the  examination  of  the 
remaining  peduncles  and  of  the 
under  surface  of  the  cerebellum.] 

The  MidiJIc  Peduncle  (Fig.  308,  4) 
( processus  a  cerebeJIo  ad  lyoniem)  has 
been  already  seen  at  the  base  of 
the  brain.  It  is  the  largest  of  the 
three,  and  the  fibres  pass  across 
from  one  hemisphere  of  the  cere- 
bellum to  the  other  constituting  the 
transverse  fibres  of  the  pons  Varolii, 
which  have  been  ali'eady  dissected 
(p.  629). 

The  Inferior  Peduncle  (Fig.  308,  5) 
[jii'ocessvs  a  cerehcUo  ad  medtiUiiw) 
will  be  better  seen  when  the  foiuih 
ventricle  is  opened. 

The  Inferior  Surface  (Fig.  309) 
of  the  cerebellum  is  divided  into  two  hemispheres  by  a  deep  fissure,  the 
valk'culu,  at  the  bottom  of  which  is  the  inferior  vermiform  iirocess. 


Fig.  308.— Fourth  ventricle  and  upper  part  of  spinal  cord  and  membranes. 
The  posterior  roots  of  the  nerves  are  removed  ou  the  left  side  (from 
Hirschfeld  and  Leveille). 

11,  11.  Anterior  divisions  of  spinal 
nerves. 

12,  12.  Ganglia  of  ner\-es. 

13,  13.  Posterior  divisions  of  spinal 
nerves. 

11, 14.  Posterior  roots  of  spinal  nerves. 
15.  Lino  of  origin  of  posterior  roots  of 
left  side. 

IG,  16.  Ligamentum  denticuhitum. 
17, 17.  Anterior  roots  of  spinal  nerves. 
18.  Dura  mater. 


1.  Corpora  quadrigemina. 

2.  Fillet  of  the  olivary  body. 

3.  Processus  a  cerebello  ad  testem. 

4.  Processus  a  cerebello  ad  pontem. 
(5.  Processus  a  cerebello  ad  medul- 


(). 
7. 
8. 
9. 
10. 


Floor  of  fourth  ventricle. 
Glosso-phai-yngeal  nerve. 
Pneumo-gastric  nerve. 
Spinal-accessory  nerve. 
Posterior  columns  of  spinal  cord. 
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Eacli  hemispliere  is  subdivided  into  five  lobes.  Bebind  is  tbe 
Posterior  Lobe  (ii) ;  next  tbe  Slender  Lobe  (lo) ;  and  in  front  of  tbat 
the  Biventral  or  Digastric  Lobe  (5) ;  tbe  AmygiMa  or  Tonsil  (Fig. 
298,  29)  is  a  prominent  lobe  close  to  tbe  vallecula,  wbicb  it  partially 
conceals ;  and  tbe  Flocculus  (Fig.  309,  4)  is  a  small  lobe  immedi- 
ately in  front  of  tbe  biventral  lobe  and  beneatb  tbe  crus  cerebeUi, 
wbence  it  is  sometimes  called  tbe  subpeduncular  lobe.    It  is  closely 


Fig.  309. 


related  to  tbe  roots  of  tbe  seventh,  eighth,  ninth,  tenth,  and  eleventh 
nerves. 

Tbe  Inferior  Verniiforni  Process  (Fig.  309)  is  divided  into  four 
portions.  Mostly  anteriorly  is  tbe  NoduJe  (6)  which  projects  into 
the  fourth  ventricle ;  next  is  a  narrow  ridge  called  the  Uvula  (7), 
so  called  from  its  position  between  tbe  two  tonsils;  this  is  succeeded 
by  tbe  Pyramid  (9),  and  most  posteriorly  are  a  few  ti'ansverse 
laminse,  constituting  tbe  tuber  valvulte. 

By  turning  aside  or  cutting  away  tbe  amygdala,  a  layer  of  white 
matter  will  be  brought  into  view  extending  from  the  flocculus  on 
each  side  to  the  top  of  the  nodule.  This  is  tbe  Velum  medullare 
inferius  (8). 


Fig.  309. — Under  surface  of  cerebellum,  the  amygdalte  having  been  removed 
(from  Hirschfeld  and  Leveille). 


1.  Medulla  oblongata. 

2.  Pons  Varolii. 

3.  Choroid  plexus  of  the  4th  ven- 

tricle. 

4.  Flocculus. 

5.  Biventral  lobe  of  cerebellum. 


C.  Nodulus  of  inferior  vermiform 
process. 

7.  Uvula. 

8.  Inferior  medullary  velum. 

9.  Pyramid. 

10.  Slender  lobe. 

11.  Posterior  inferior  lobe. 
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On  section  the  cerebellum  shows  an  arborebcent  arrangement 
of  white  matter  {arbor  vitcu  cerebelli)  caiiped  by  the  folia  of  the 
supei-ficial  grey  matter.  In  the  centre  of  the  white  matter  of  each 
lateral  lobe  is  a  plicated  capsule  of  grey  matter,  the  corpus  dentutum, 
and  between  the  corpora  dentata  on  each  side  of  the  middle  line  are 


three  other  collections  of  grey  matter,  the  nucleus  fasti gii,  close  to  the 
median  line,  the  nudms  globosus,  outside  this,  and  the  nuck'iis  emboli- 
formns,  still  more  externally,  close  to  the  corpus  dentatum. 

[The  brain  being  again  placed  with  the  base  downward,  an  incision 
is  to  be  made  thi-ough  the  valve  of  Vieussens  and  the  cerebeUimi, 
in  order  to  expose  fully  the  cavity  of  the  foui-th  ventricle.] 


Fig.  310.— Vertical  longitudinal  section  of  the  brain  (from  HirscUeld  aud 

Leveille). 


1.  Convolution  of  longitudinal  fis- 

sure. 

2.  Gyrus  fornicatus. 

3.  Velum  interpositura. 

4.  Corpus  callosum. 

5.  Peduncle  of  Pineal  gland  on  the 

margin  of  optic  thalamus. 

6.  Septum  lucidum. 

7.  Middle  commissure  of  third  ven- 

tricle joining  optic  thalami. 

8.  Forni.K. 

9.  Pineal  gland. 

10.  Foramen  of  Monro. 

11.  Fissure  of  BichiH. 


12.  Anterior  commissure. 

13.  Corpora  quadrigemina. 

14.  Posterior  commissui-e. 

15.  Valve  of  Vieussens. 

16.  Iter  a  tertio  ad  quartimi  ventri- 

culum. 

17.  Fourth  ventricle. 

18.  Optic  nerve. 

19.  Arbor  vitre  cerebelli. 

20.  Pituitary  body  and  infundibulum. 

21.  Section  of  medulla  oblongata. 

22.  Corpus  albicans. 

24.  Locus  perforatus  posticus. 
26.  Section  of  pons  Varolii. 


TTIE  FOURTH  VENTRICLE. 
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The  Fourth  Ventricle  (Fig.  308,  6)  is  a  serous  cavity  situated 
between  the  pons  Varolii  and  medulla  oblongata  in  front,  and 
the  cerebellum  behind.  It  is  lozenge-shaped,  and  presents  anterior 
and  posterior  walls,  superior  and  inferior  lateral  boundaries, 
siiperior,  inferior,  and  lateral  angles. 
It  commimicates  with  the  third  ven- 
ti'icle  by  the  aqueduct  of  Sylvius  above, 
with  the  central  canal  of  the  cord  by 
the  ventricle  of  Aranfius  below,  and 
with  the  subarachnoid  space,  by  three 
apertures  in  the  pia  mater  of  its  pos- 
terior wall,  one  in  the  middle,  the 
foramen  of  Magendie,  and  one  in  each 
lateral  recess. 

The  anterior  nutU  ov  floor  (Fig.  311) 
is  vertical.  It  is  formed  by  the  pos- 
terior sm-face  of  the  pons  Varolii  and 
meduUa  oblongata,  and  presents  for 
notice  the  following  pai-ts  : — (1)  The 
median  furrow  (f.sc),  extending  from 
the  aqueduct  of  Sylvius  to  the  ventricle 
of  Arantius.  On  each  side  of  this 
are  (2)  the  fasciculits  teres  (ft.),  an 
eminence  consisting  of  white  fibres 
prolonged  from  the  cord  to  the  crus 
cerebri;  (3)  Strice.  acoiisticw  [a.st.), 
white  bands  of  origiu  of  the  auditory 

nerve  crossing  the  fasciculus  ti'ansversely;  (4)  The  superior  fovea  (f.s.), 
a  smaU  longitudinal  furrow  external  to  the  fasciculus  and  above 
the  strise  acoustical ;  (5)  The  inferi(yr  fovea  [f.i.),  a  fiu-row 
shaped  like  an  inverted  V,  separating  the  lower  part  of  the 
fasciculus  internally  fi-om  (6)  the  ala  cinerea  (a.c.),  a  little  grey 


Fig.  311. — Diagi-am  Rhowing  the  position  of  the  nerve  nuclei  near  the  floor  of 
the  fourth  ventricle  (after  Thane). 


c.q.  Position  of  the  corpora  quacM- 

gemina. 
f.s.  Fovea  superior. 
f.t.  Fasciculus  teres. 
a.st.  Auditory  strice. 
a.t.  Auditory  tubercle 
f.i.  Fovea  inferior. 

The  Roman  numbers  indicate  the  nuclei  of  the  corresponding  nerves :  V(?. 
Nucleus  of  the  descending  root  of  5th.  Ym.  Motor  nucleus  of  5lh.  Vs.  Sensory 
nucleus  of  Sth.  VIIIo.  Outer  auditory  nucleus.  VIII/.  Inner  auditory 
nucleus. 


CSC.  Calamus  scriptorius. 
(i.e.  Area  cerulea. 
r.b.  Rcstiform  body. 
/.(•.  Funiculus  cuneatus. 
f.fj.  Funiculus  gracilis. 
B.  Tubercle  of  Rolando. 


n. 


V  U 
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eminence  between  the  limbs  of  the  V,  and  (7)  the  uamdic 
tubercle  {a.t.),  another  grey  nucleus  external  to  the  outer  limb. 
Some  grey  matter,  the  locus  cmruleus,  is  seen  in  front  of  the  acoustic 
striae,  and  close  to  the  superior  fovea  it  may  be  prolonged  to  the 
Aqueduct  of  Sylvius  by  a  thin  reddish  or  purple  streak,  the  fcem'a 
violacea  or  suhstaiitm  ferruginea. 

The  posterior  vjall  or  roof  is  formed  by  the  inferior  vei-mifom 
process  of  the  cerebellum,  the  valve  of  Vieussens  (with  its  ligula), 

Fig  312. 


and  a  layer  of  pia  mater  continuous  with  that  of  the  medulla  and 
cerebellum.  This  membrane  is  pierced  in  the  middle  by  the 
foramen  of  Magendie,  and  lateraUy  by  two  other  foramina  (foramuia 
of  Key  and  Retzius) ;  and  its  ventricular  surface  presents  the 
choroid  plexus  of  the  fourth  ventricle. 


po. 


Fie.  312.— Section  through  Pons  Varolii 
^  (Stilling  and 

inj.  Pyramid,  continued  up  from  me- 
dulla. 

Transverse  fibres  passmg  some 
behind  (po^)  and  some  in  front 
(po")  of  pyramidal  bundles. 
t.  Deeper  fibres  constituting  trape- 
zium, 
r.  Raphe. 

o.s.  Superior  olivary  nucleus 
a.v.  Ascending  root  of  fifth. 


and  anterior  wall  of  Fourth  Ventricle 
Schwalbe). 

VI.  Sixth  uerve. 
7(.vi.  Its  nucleus. 

VII.  Seventh  nerve.  . 
vii.n.  Intermediary  nerve  of  \vris- 

berg. 
7(.vii.  Its  nucleus. 

VIII  Superior  root  of  auditoiT  nerve, 
n.viii.  Part  of  the  outer  or  superior 

nucleus, 
v.  Section  of  a  vein. 
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The  superior  lateral  boundary  on  each  side  is  the  processus  a 
ni-ebello  ad  testem.  The  inferior  lateral  boundary  is  the  inferior 
cerebellar  pechuicle  or  restiform  body,  continuons  with  the  cuneate 
and  EolancUc  funiculus  of  the  medulla,  and  fringed  by  the  clava 
and  funiculus  gracilis  of  the  posterior  pyramid.  The  clava  and 
funiculus  show  remains  of  a  median  union  with  their  fellows  of 


Fig.  313. 


a  III  J.  J  a 


the  opposite  side  in  the  form  of  a  little  irregular  ridge,  to  which 
has  been  given  the  names  of  liyula  above,  of  jwuticuhis  in  the 
middle,  and  of  obex  below  at  the  clava. 

The  deep  oriyins  of  the  cranial  nerves,  except  the  first  and  second 


Fig.  313. — Section  of  the  medulla  at  tlie  level  of  the  decussation  of  the 
pyramids  (Schwalbe). 


a.m.f.  Antei-ior  median  fissure. 
p.m.f.  Posterior  median  fissure. 
py.  Anterior  pyramid. 
n.ar.  Nucleus  of  the  arciform  fibres. 
/.«•.  Deep  arciform  fibres  becoming 
superficial, 
o.  Lower  end  of  olivary  nucleus, 
oi.  Accessory  olivary  nucleus. 
v.l.  Nucleus  lateralis. 
f.r.  Formatio  i-eticularis. 
f.n-.  Arciform  fibres  coming  from 
formatio  reticularis. 


g.  Substantia  gelatinosa  of  Ro- 
lando. 

a. v.  Ascending  root  of  fifth  ner\'e. 

n.c.  Nucleus  cuncatus. 
9i.ci.  External  cuneate  nucleus. 

f.o.  Funiculus  ouneatus. 

n.cf.  Nucleus  gracilis. 

f.g.  Funiculus  gracilis. 

c.e.  Central    canal,    with  grey 
nuclei  for  {n.  xi.)  spinal- 
accessory  nerve,  and  (». 
'i.VI?oglo8sal  nerve. 

s.d.  Interior  decussation. 
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(Fig.  311)  are  found  in  or  near  the  floor  of  tlie  fourth  ventricle. 
The  nuclei  for  the  third  and  fourth  nerves  lie  in  the  anterior  wall 
of  the  Aqiieduct  of  Sylvius.  The  motor  and  sensoiy  roots  of  the 
5th  arise  each  by  two  groups  of  cells,  which  extend  the  whole  length 


of  the  medulla'and  by  the  side  of  the  Sylvian  aqueduct.  The  sixth 
arises  from  the  upper  part  of  the  wall  close  to  the  middle  line,  the 
seventh  external  and  a  little  inferior  to  the  6th,  the  eighth  by  two 
nuclei,  one  beneath  the  acoustic  sti-iee,  the  other  altogether  outside 


Fig.  314.— Section  of  medulla  about  the  middle  of  olivary  body  (Scliwalbe). 


f.l.a.  Anterior  median  fissure. 
n.ar.  Arcuate  nucleus. 
p.  Pyramid. 
XII.  Surface  origin  of  hypoglossal, 
which  is  seen  at  6,  passing 
between  the  pyramid  and 
olive. 

o.  Dentate  nucleus  of  olive, 
o'.  i-C  o".  Accessory  olivary  nuclei. 
f.a.e.  External  arcuate  fibres. 
1I.L  Nucleus  lateralis. 
(/.  Arcuate   fibres   passing  to- 
wards   restiform,  partly 
through  substantia  gela- 
tinosa,  g,  partly  superficial 
to  ascending  I'oot  of  fifth. 


X.  Surface  origin  of  vagus. 
f.r.  Formatio  reticularis. 
c.r.  Eestiform  body. 
n.c.  Nucleus  cuneatus. 
n.g.  Nucleus  gracilis. 

t.  Attaolunent  of  ligula. 
f.s.  Fmiiculus  solitarius. 
71.x.  <(:  n.y>.  Two  nuclei  of  vagus. 
»i.xii.  Nucleus  of  hypoglossal. 

n.t.  Nucleus  of  fasciculus  tei-es. 
n.am.  Nucleus  ambiguus. 
r.  Raph6. 

A.  Anterior  column  of  cord. 
ly.oh  Peduncle  of  olive. 


THE  MEDULLA  OBLONGATA. 


661 


the  ventiicle.  The  ninth  and  tenth  near  the  inferior  angle  of  the 
ventricle,  the  twelfth  internal  to  these  close  to  the  middle  line,  and 
the  eleventh  below  the  9th  and  10th,  and  running  downwards  into 
the  cord  as  low  as  the  6th  cervical  vertebra. 

The  Mtdnlhi  oblongata  may  now  be  seen  in  its  whole  extent.  Its 
anterior  aspect  has  been  already  described  (page  630).  The  parts 
for  notice  on  each  side,  enumerated  from  before  backwards  from  the 
anterior  median  iissm-e,  are  (1)  the  anterior  pyi'amid,  (2)  the  hypo- 
glossal fuiTOw  with  the  12th  nerve,  (3)  the  olivary  body,  (4)  the 
9th,  10th,  and  11th  nerves,  (5)  tlie  funiculus  of  Rolando  with  the 
substantia  gelatinosa,  (6)  the  funiculus  cuneatus  containing  the 
nucleus  cimeatus,  (7)  the  funiculus  gracilis  containing  the  nucleus 
gracilis  and  enlarging  above  into  the  cl.ava,  (8)  the  posterior  median 
fissure,  opening  up  into  the  foiu'th  venti-icle  by  the  separation  of  the 
fimicuU  gi-aciles.  Some  fibres  {superficial  arcuate),  emerging  from 
the  anterior  median  fissure,  are  seen  to  run  upwards  and  backwards 
on  each  side  over  the  anterior  pyramid  and  olivary  body  to  the 
posterior  surface  of  the  medulla,  joining  with  the  Eolandic  and 
cimeate  funiculi  to  form  the  rest/form  body  or  inferior  'peduncle  of 
the  r.erehellum. 

When  possible,  as  soon  as  the  student  has  finished  the  above  dis- 
section, he  should  procure  another  brain  in  order  that  he  may  make 
various  sections  of  it,  and  so  more  thoroughly  understand  the  rela- 
tions of  the  several  parts.  The  most  useful  sagittal  section  is  made 
in  the  median  plane  (Pig.  310),  and  one  half  of  the  brain  may  be 
reserved  for  fi'ontal  sections  like  those  represented  in  Figs.  304 
and  306. 


PART  VIII. 


DISSECTION  OF  THE  EYE. 

In  order  to  study  the  general  anatomy  of  the  globe  of  tlie  eye  it 
will  be  best  to  procure  bullock's  eyes,  as  it  is  difficult  to  obtain  the 
human  eye  in  a  sufficiently  recent  condition.  It  must  be  borne  in 
mind  however  that  the  eye  of  the  bullock  differs  from  that  of  man 
not  only  in  its  larger  size  but  in  the  following  particulars :  the 
cornea  is  oval  instead  of  being  nearly  cu'cular ;  the  pupil  is  elongated 
into  a  slit  instead  of  being  a  circular  apertiu'e ;  the  choroid  coat 
presents  the  peculiar  coloui-ed  appearance  known  as  the  tapetum 
lucidum,  which  is  absent  in  man;  and  the  yellow  spot  which  is 
present  in  the  hiunan  retina  is  wantmg  in  the  eye  of  quadi'uped>. 
The  following  description  is  of  the  human  eye. 

[All  the  fat  and  the  remnants  of  the  muscles  of  the  eye  are  to  be 
removed  with  scissors,  the  optic  nerve  being  carefully  preserved.] 

The  Human  Eyeball  (Fig.  315)  is  nearly  globular  in  shape. 
The  posterior  five -sixths  (sclerotic  segment)  consists  of  the  greater 
part  of  a  sphere  with  a  radius  of  about  half  an  inch ;  the  anterior 
sixth  (corneal  segment)  is  formed  by  a  portion  of  a  smaller  sphere 
having  a  radius  of  a  little  less  than  a  thii'd  of  an  ijich.  Hence  the 
antero-posterior  diameter  is  greater  than  the  transverse  diameter. 

The  Sclerotic  (Fig.  315,  ii)  or  external  timic,  constituting  the 
framework  of  the  larger  posterior  segment,  is  composed  of  dense 
white  fibrous  tissue,  which  serves  to  maintain  the  shape  of  the 
eyeball  and  to  protect  the  internal  parts.  It  is  thicker  behind  than 
in  fi'ont,  and  is  perforated  behind  by  the  optic  nerve,  a  little  to  the 
inner  side  of  the  axis  of  the  globe.  The  opening  for  the  optic 
nerve  is  funnel-shaped,  and  bridged  across  by  a  layer  of  fibrous 
tissue,  the  himina  cribrusa,  which  is  pierced  by  nimierous  apertures 
for  the  fibrils  of  the  nerve,  and  a  central  orifice  for  the  artcria 
rrntmlis  retina:  The  sclerotic  is  also  penetrated  at  various  pomts 
by  the  ciliary  vessels  and  nerves around  the  optic  nerve  entrance 
by  the  long  and  short  ciliary  arteries  and  nerves  ;  near  the  corneal 
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margin  by  the  anterior  ciHary  arteries ;  and  near  the  equator,  by 
the  vente  vorticosje.  In  front  it  gives  insertion  to  the  recti  muscles, 
from  which  it  receives  an  expansion,  and  anteriorly  to  this  point  the 
conjunctiva  is  reflected  upon  its  sm-face,  but  can  be  readily  stripped 
np  as  far  forwards  as  the  margin  of  the  cornea.  The  eyeball 
behind  the  corneal  margin  is  surrounded  by  the  Capsule  of  Tenon 
(see  p.  394). 

The  sclerotic  overlaps  the  margin  of  the  cornea,  especially  above 
and  below.    The  tissue  of  the  two  structui-es  is  continuous. 

Fig.  315. 


The  Cornea  (Fig.  315,  i)  is  one  of  the  transparent  media  of  the 
eye.  In  man  it  is  perfectly  circular  when  seen  from  within,  but 
appears  wider  in  the  transverse  direction  if  looked  at  from  without, 
on  account  of  the  greater  overlapping  by  the  opaque  sclerotic  above 
and  below. 

The  cm-vature  of  the  cornea  varies  in  different  individuals,  but 
the  anterior  and  posterior  surfaces  are  always  parallel.  Its  struc- 
tural elements  are  divisible  into  five  layers  :  1,  anterior  epithelium 
(conjunctiva  cornese) ;  2,  anterior  elastic  lamina ;  3,  cornea  proper ; 


Fig.  315.— Longitudinal  section  of  the  eye  (drawn  by  H.  Power). 

Ciliary  body  and  process. 
Ciliary  muscle. 
Retina. 
Ciliary  zone. 
Sclerotic. 


Cornea. 
Iris. 

Anterior  chamber  commimicatuig 
with  the  posterior  chamber 
through  the  pupil. 

Lens  enclosed  in  its  capsule. 

Canal  of  Schlemm. 

Canal  of  Petit. 


9. 
10. 
11. 

12.  Choroid. 

13,  Vitreous  humour, 
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4,  posterior  elastic  lamina,  or  membrane  of  Descemet ;  5,  posterior 
epithelium  (of  anterior  chamber).  The  cornea  in  health  is  a  non- 
vascular structure,  and  its  uouiishment  is  derived  from  the  sur- 
rounding vessels;  but  it  is  traversed  by  a  multitude  of  dehcate 
branches  of  the  ciliary  nerves,  some  of  which  may  be  traced  into 
the  anterior  e25ithelium. 

By  squeezing  the  eyeball  between  the  finger  and  thumb  the 
cornea  will  be  rendered  white  and  opaque,  but  resumes  its  fonner 
appearance  when  the  pressm-e  is  relaxed. 

[Holding  the  eye  lightly  with  the  left  hand,  the  scalpel  is  to  be 
thrust  thi-ough  the  margili  of  the  cornea  into  the  anterior  chamber, 
when  the  aqueous  humour  will  necessarily  escape.  With  scissors 
the  cornea  may  then  be  removed  entii-ely.] 

The  Anterior  Chamber  (Fig.  315,  3)  is  the  space  between  the 
cornea  and  the  iiis.  It  commimicates  with  the  posterior  chamber 
through  the  pupil,  and  is  filled  with  the  aqueous  humour. 

The  Iris  (Fig.  315,  2)  is  the  vascular  contractile  curtaia  which 
sejjarates  the  anterior  from  the  posterior  chamber.  It  is  composed 
of  unstriped  circular  and  radiating  muscular  fibres,  blood-vessels, 
and  pigment,  and  may  be  regarded  as  a  prolongation  of  the  choroid 
coat.  In  man,  the  pigment  is  of  various  colours.  It  is  contained 
partly  in  cells  dispersed  through  the  tissue,  and  partly  in  a  multiple 
layer  of  cells  called  the  Uvea,  which  covers  the  posterior  suj'face  of 
the  iris,  and  is  continuous  with  the  pigment  of  the  ciliary  jjrocesses. 
The  Pupil  is  a  circrdar  opening  (in  man)  in  the  centre  of  the  iris, 
and  varies  in  size  according  to  the  degree  of  the  contraction  of  the 
annular  muscular  fibres  imder  the  influence  of  light  or  dui'ing  con- 
vergence of  the  eyes. 

The  Posterior  Chamber,  lying  behind  the  iiis,  is  little  more 
than  a  virtual  space,  since  the  iris  is  visually  in  contact  with  the 
front  of  the  lens. 

[In  order  to  see  the  choroid  coat  entu'e,  a  fi-esh  eye  should  be 
taken.  A  puncture  having  been  made  through  the  sclerotic,  about 
its  middle,  a  blowpipe  is  to  be  introduced,  and  air  forced  between 
the  sclerotic  and  choroid  coats,  which  will  thus  bo  separated  from 
one  another.  The  sclerotic  may  then  be  divided  aroimd  the  equator 
of  the  globe,  and  the  posterior  cup-likc  portion  being  left  as  a 
support  to  the  eye,  the  anterior  part  (with  the  cornea)  is  to  be 
carefully  detached  from  the  choroid.  In  order  to  do  this  it  will  b(> 
necessary  to  scrape  the  interior  of  the  sclerotic  with  the  handle  ot 
the  scaljiel  near  its  junction  with  the  cornea,  so  as  to  tear  throxigh 
the  ciliary  muscle  which  attaches  the  choroid  and  iiis  to  the  sclerotic 
coat.] 
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The  Choroid  Coat  (Fig.  316,  3)  is  a  vascular  pigmented  mem- 
brane, expanded  over  the  whole  of  the  posterior  portion  of  the  globe 
of  the  eye,  and  continuous  in  front  with  the  ciliary  processes  and 
ii-is.  It  is  pierced  by  the  optic  nerve,  and  at  this  point  is  closely 
connected  to  the  sclerotic ;  is  loosely  attached  to  the  inner  sua-f ace 
of  that  coat  by  a  delicate  connective  tissue,  called  the  membrana 
ftisca.  Between  the  choroid  and  sclerotic  may  be  seen  the  two  long 
ciUari]  arteries,  passing  to  join  the  anterior  ciliary  arteries  in 


Fig.  316. 


forming  the  great  arterial  cii'cle  of  the  iris,  and  the  long  and  short 
ciUary  nerves  running  forwards  to  the  ciliary  processes  and  iris. 
The  outer  surface  of  the  choroid  presents  the  casa  vorticosa,  con- 
verging to  foim  trunks  which  pierce  the  sclerotic  between  the  recti 
and  a  little  behind  the  equator  of  the  globe.  Within  this  venous 
layer  is  the  tunica  Rmjschiana  or  chorio-cupiUuris,  a  jjlexus  of 
capillaries  formed  by  the  breaking  up  of  the  short  ciliary  arteries, 
which  have  been  seen  to  pierce  the  back  of  the  sclerotic  near  the 
optic  nerve.     The  dark  pigment  of  the  choroid  is  interspersed 


Fig.  316. — The  choroid  coat  and  the  distribution  of  the  vasa  vorticosa 
(from  Wilson,  after  Arnold). 


1.  Part  of  the  sclerotic  coat. 

2.  Optic  nerve. 

3.  3.  Choroid  coat. 

4.  Ciliary  muscle. 

5.  Iris. 

6.  6.  Vasiv  vorticosa. 

7.  7.  Trunks  of  the  vasa  vorticosa 

at  the  point  where  they  have 
pierced  the  sclerotica. 


8,  8.  Posterior  ciliary  veins  which 
leave  the  eyeball  in  company 
with  the  posterior  ciliary 
arteries,  by  piercing  the  scle- 
rotic at  9. 

10.  One  of  the  long  ciliary  nerves, 
accompanied  by  a  long  ciliary 
artery. 


666 


THE  EYE. 


among  the  vessels,  and  is  washed  out  when  the  eye  is  immersed 
in  water. 

SiuToiinding  the  ii'is  is  the  annular  Ciliary  Muscle  (Fig.  315,  8), 
composed  of  imstriped  fibre  and  having  a  grey  ajjjjearance.  The 
muscle  lies  beneath  the  ciliary  processes  and  is  connected  anteriorly 
with  the  sclerotic  coat,  close  to  its  junction  with  the  cornea.  It 
consists  of  both  radiating  and  circular  fibres.  The  radial  fibres 
arise  fi'om  the  junction  of  the  cornea  and  sclerotic,  and  from  the 
marginal  fibres  of  the  membrane  of  Descemet  around  an  annular 

Fig.  317. 


sinus  called  the  canal  of  Schlemm  (Fig.  315,  5) ;  and  spread  out  to 
become  attached  to  the  outer  surface  of  the  ciliary  processes,  as  far 
back  as  the  anterior  limit  of  the  choroid  at  the  ora  serrata.  The 
circular  fibres  form  a  ring  around  the  margin  of  the  lens.  It  is 
doubtful  whether  these  are  not  continuous  with  the  radial  fibres 
(Fig.  317). 

The  mode  of  action  of  the  ciliary  muscle  is  still  imcertain.  There 
is  no  doubt  that  it  is  the  chief  or  sole  agent  in  effecting  the  accom- 
modation of  the  lens  to  near  vision,  and  it  is  usually  behoved  that 
by  drawing  forward  the  suspensory  hgament,  with  the  posterior 
part  of  the  ciliary  processes,  it  lessens  the  tension  upon  the  elastic 
lens  substance,  and  so  allows  that  body  to  become  more  convex.  It 
is  however  possible  that  the  circular  fibres  may  aid  this  effect  by 
directly  compressing  the  margin  of  the  lens. 


I 


Fig.  317. — Section  of  ciliary  muscle  (after  Jevans) 
fibres  of   the  ciliary 


a.  Radiating 
muscle. 

6.  Circular  fibres  or  muscle  of  Miiller. 

c.  Circular  fibres  surrounded  by  radi- 

ating fibres. 

d.  Circular  fibres  by  themselves. 


0.  Muscuhvr  fibres  shown  in  their  con- 
nection with  the  conieo-sclero- 
tic  junction. 
/.  Iris. 

tj.  Uveal  tract. 

/(.  Ligftmentum  pectinatum. 
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[In  order  to  see  the  cHiary  body  and  processes  a  third  eye  sWd 
be  divided  cii-cularly  thi-ough  tbe  sclerotic  and  choroid  coats,  with- 
otitdlmaging.  the  vitreous  Worn-;  the  vitreous  hiunom-  and  lens 
a  "  then  to  %e  carefully  separated  from  the  anterior  part  of  the 
Jhoroid,  the  ciHary  prLsfes  being  detached  ^o^^f  ^,^0°;^ 
membrane,  upon  which  they  will  leave  a  cu-cle  marked  with  moie 
or  less  pigment  (cii-cle  of  Zinn).  The  cihary  processes  and  ms  are 
now  seen  from  behind.] 

The  Ciliary  Processes  (Fig.  318,  4)  are  vascular  fringes,  which 
resemble  a  series  of  minute  convergent  conical  ridges,  formmg  a 
rin"  posterior  to  the  iris  and  continuous  behind  with  the  choroid, 
the°point  of  junction  with  the  latter  being  indicated  by  a  festooned 


Fig.  318. 
/ 


line,  the  ora  serrata.  They  are  covered  with  a  thick  layer  of  pig- 
ment cells  (deficient,  however,  over  the  most  prominent  part  of  the 
larger  cones),  continuous  with  the  uvea  of  the  iiis  in  front,  and 
with  the  pigmental  layer  of  the  retina  behind.  Each  cone  represents 
a  vascular  glomerulus. 

Between  the  anterior  margin  of  the  sclerotic  and  the  ciliary  body 
is  a  venous  canal,  which  runs  round  the  entire  circumference  of  the 
eye  and  is  called  the  Canal  of  Bchlcmm  or  sinus  circulus  iridis 
(Fig.  315,  5). 

[The  lens  will  be  seen  on  the  posterior  half  of  this  section,  or 
may  be  shown  on  the  first  eye  by  carefully  removing  the  iris.]. 

Fig.  318.— Anterior  half  of  the  eye,  seen  from  within  (from  Wilson), 

1.  Divided  edge  of  the  three  coiils ;      3.  Posterior  surface  of  the  Iris. 

sclerotic,    choroid    (the    dark      <J.  Ciliary  proccsBcs. 

layer),  and  retina.  5.  The  anterior  border  of  the  retina 

2.  Pupil.  (ora  serrata). 
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Fig.  319. 


The  Lens  (Fig.  315,  4)  is  situated  in  front  of  the  vitreous 
humour,  and  is  kejit  in  its  place  by  the  sii..yicnmri/  liyammt,  a 
transparent  structure  passing  from  the  hyaloid  membrane  at  the 
era  serrata  to  the  junction  of  the  anterior  and  posterior  segments 

of  the  capsule.  A  space  called  the 
Canal  of  Petit  (6)  may  be  foimd 
in  the  substance  of  the  ligament, 
around  the  margin  of  the  lens,  but  it 
is  doubtful  whether  this  is  not  arti- 
ficially produced. 

The  lens  is  bi-convex,  the  posterior 
siu'face  being  more  strongly  curved 
than  the  anterior.  It  consists  of  fibres 
arranged  around  two  Y-shaped  axes, 
which  may  be  seen,  after  a  little 
manipulation,  upon  the  anterior  and 
posterior  sui'faces  of  the  sti'uctm'e.  The 
central  layers  are  denser  than  the  more 
circumferential,  and  fonn  what  is 
called  the  nucleus.  Investing  the 
fibrous  lamince  is  a  sti-uctureless  elastic 
capsule,  which  receives  at  its  periphery 
the  attachment  of  the  suspensory 
ligament.  The  anterior  segment  of  the  capsule  is  separated  fi-om 
the  lens  substance  by  a  layer  of  cells  (Fig.  319). 

The  Vitreous  Body  (Fig.  315,  13)  is  a  transparent  structui-e 
filling  the  jjosterior  part  of  the  eyeball.  It  consists  of  a  gelatinous 
substance  enclosed  in  a  transparent  membrane  called  the  hyaloid 
memhrane,  and  is  traversed  by  niunerous  delicate  and  perfectly 
transparent  septa,  the  existence  of  which  may  be  denionsti-ated  by 
pressing  out  the  fluid  from  the  body  with  the  fingers.  In.  foetal  Hie 
it  is  pierced  axiaUy  by  a  vessel  which  passes  to  the  lens. 

In  an  eye  fi'om  which  the  vitreous  humom-  has  been  removed,  the 
greyish  tmijigmented  strata  of  the  retina  will  .shi-ink,  leaving 
exposed  the  retinal  pigment  adherent  to  the  inner  sm-face  of  the 
choroid ;  and  in  the  bullock's  eye  will  be  seen  the  tapetum  htcidum, 
that  gives  the  coloui'ed  appearance  peculiar  to  the  lower  aniiniils. 
The  tapetum  consists  of  a  thick  layer  of  wavy  fibrous  tissue  outside 
the  retinal  jjigment. 


Fig.  319. — The  ci78talliiie  lens  (from  Wilson's  Anatomy). 

1.  The  himimc  of  which  the  lens  is  capsule  and  front  of  the  lens. 

composed.  3.  Capsule  of  the  lens. 

2.  The  cells  contained  between  the      4.  Nuclear  zone. 
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[The  retina  is  best  seen  by  looking  tbrougli  the  viti-eous  humour 
of  an  eye  fi'om  which  the  iris  and  lens  have  been  removed.] 

The  Retina  (Fig.  315,  g)  lines  the  choroid  coat,  and  is  the 
nervous  membrane  of  the  eye.  It  is  connected  posteriorly  with  the 
optic  nerve,  and  extends  in  fi-ont  as  far  forward  as  the  finely  serrated 
circle  corresponding  to  the  posterior  part  of  the  ciliary  processes 
{ora  serrata),  gradually  losing  in  thickness  as  it  leaves  the  nerve. 


Fig.  320. 


Beyond  this  point  it  is  continued  over  the  ciliary  processes  in  a 
modified  form,  but  without  any  specific  nervous  elements. 

The  entrance  of  the  optic  nerve  {optic  disc)  may  be  seen  as  a 
white  circle,  the  outer  side  of  which  lies  about  one-tenth  of  an  inch 
to  the  inner  side  of  the  axis  of  the  eye.  Radiating  from  its  centre 
are  the  branches  of  the  arteria  and  ve7}a  centralis  retina'.  (Fig.  320). 
In  the  axis  of  the  eyeball  in  the  human  eye  lies  a  minute  depres- 
sion, the  fovea  centralis  or  yellotu  spot  of  Soemmering,  the  most 
sensitive  point  of  the  retina. 


Fig.  320. — Optic  diflc  (after  Jaeger). 


A.  Optic  disc. 

b,  h.  Choroidal  ring. 

c,  c.  Retinal  arteries. 

d,  d.  Retinal  veins. 

g.  Arteria  centralis  retinre  dividing 


li.  Venous  radicles  uniting  to  form  a 
n.  Inner  side.  [trunk. 
t.  Outer"side. 

i.' Physiological    cup    and  lamina 
crihrosa. 


670 


THE  EYE. 


Exainmed  by  the  naked  eye,  the  retina  may  be  divided  into  an 
inner  transparent  layer  in  contact  with  the  hyaloid  membrane, 
colom-less  during  life,  but  greyish  in  the  dead  subject;  and  an 
outer  pigmentary  layer,  intimately  connected  with  the  choroid  coat. 
Under  the  microscope  the  membrane  is  found  to  consist  of  eight 


layers  of  nervous  structures  supported  by  a  delicate  connective 
tissue,  and  arranged  as  follows,  beginning  from  the  inner  surface : — 
1.  The  fibrous  layer  continuous  with  the  optic  nerve,  composed  of 
radiating  nerve  fibrillfe  which  have  lost  their  white  substance  of 
Schwann,  and  are  connected  with  the  cells  of  the  gangUonic  layer. 

Fig.  321. — The  Eetina  (after  Scliultze). 

A.  The  structures  viewed  in  sitn.  network  of  branches  derived 

B.  The  supposed  connection  of  the  from  the  ganglion  cells. 

several  layers.  6.  Ganglionic  layer. 

1.  Bacillary  layer  (rods  and  cones).  7.  Fibrous  layer. 

2.  Outer  nuclear  layer.  Pigmentary  layer. 

3.  Outer  molecular  layer.  /*.  External  limiting  membrane. 

4.  Inner  nuclear  layer.  c.  Rods  of  Miiller. 

5.  Inner    molecular    layer,  with  a  d.  Internal  limiting  membrane. 
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Tlie  connective  tissue  on  the  axial  side  of  this  layer  is  condensed 
into  a  delicate  lamina  called  the  memhrmia  Iwiitans  ivteriia.  2.  The 
(janglivnic  layer  consisting  of  nerve  ceUs  of  spheroidal  or  pyriform 
shape.  3.  The  inner  molecular  layer,  consisting  of  a  fine  network 
of  processes  derived  fi-om  the  ganglion  cells,  imbedded  in  a  mole- 
cular supporting  material.  4.  The  inner  nuclear  layer  consisting  of 
transparent  nucleus-like  bodies.  5.  The  outer  molecular  layer  much 
thinner  than  the  inner  one.  6.  The  outer  nuclear  layer.  7.  The 
haciUar  y  layer  or  JacoVa  membrane,  consisting  of  a  peculiar 
arrangement  of  tenninal  structures  named  rods  and  cones.  These 
are  continuous  with  some  fibres  called  the  fibres  of  Muller,  derived 
from  the  ganglionic  layer  and  piercing  the  nuclear  and  molecular 
layers.  The  cones  are  present  in  largest  proportion  in  the  neigh- 
bom-hood  of  the  yeUow  spot,  and  in  the  fovea  centralis  constitute 
the  only  retinal  structures.  On  the  inner  side  of  the  rods  and 
cones  the  retinal  connective  tissue  is  condensed  into  a  membrana 
limitans  externa.  8.  The  pigmentary  layer,  consisting  of  a  single 
layer  of  hexagonal  pigment  cells,  which  were  formerly  considered 
to  belong  to  the  choroid  coat.  In  front  of  the  ora  serrata  the 
pigmentary  layer  becomes  continuous  with  the  pigment  of  the 
ciliary  processes,  and  the  other  elements  of  the  retina  are  represented 
by  a  layer  of  columnar  cells. 

A  needle  passed  from  before  backwards  thi-ough  the  axis  of  the 
eye,  would  pierce  the  foUowrng  structui-es  : — 1.  Cornea.  2.  Ante- 
rior chamber  filLed  with  aqueous  humom-.  3.  Pupil.  4.  Posterior 
chamber.  5.  Anterior  capsule  of  lens,  with  its  layer  of  cells. 
6.  Lens.  7.  Posterior  capsule  of  lens.  8.  Vitreous,  with  hyaloid 
membrane.  9.  Eetina  (fovea  centralis).  10.  Choroid.  11.  Sclerotic. 
12.  Capsxile  of  Tenon. 

The  capsule  of  Tenon  and  the  vessels  and  nerves  of  the  eyeball 
have  been  described  in  connexion  with  the  orbit.  « 
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Abdomen,  203. 

surface  of,  2'24 
Abdominal  aorta,  381. 

cavity,  244,  246. 
contents,  table  of,  249. 
hernia,  238. 
regions,  247. 
ring,  external,  230,  238. 

internal,  239,  245 
viscera,  26V,  297. 
wall,  224. 
Abducens  nerve,  393,  630. 
Abductor  hallucis,  162 
indicis,  80. 
minimi  digiti,  75 

pedis,  168. 

oculi,  393. 
poUicis,  76. 
Accelerator  urinee  muscle,  211. 
Accessorius  muscle,  166. 

ad  sacro-lumbalem,  601 
Accessory  nerve  of  the  obturator,  123, 
296. 

Acromial  cutaneous  nerves,  9,  377. 

thoracic  artery,  17. 
Acromio-clavicular  articulation,  83. 
Adductor  brevis,  120. 

hallucis  obliquus,  167. 

transversus,  168. 

longus,  119. 

magnUH,  124. 

opening  in,  118. 

oculi,  393. 

poUicis  obliquus,  77. 

transversus,  78. 
Air  cells  of  the  lung,  588. 
Alar  ligaments  of  the  knee,  184. 
Amygdaloid  lobe  of  cerebellum,  655. 
Anastomotic  artery  of  brachial,  31 . 

of  temoial,  118. 
Anconeus  muscle,  61. 
Angular  artery,  440. 
Ankle-joint,  189. 

Annular  ligaments  of  ankle,  158,  171. 


Annular  ligaments  of  wrist,  68, 67, 73. 

protuberance,  629. 
AnnnluB  ovalis,  554. 
Ansa  hypoglossi,  423. 
Ante-cubital  fossa,  34. 
Anterior  chamber  of  eye,  664. 
commissure,  650. 
elastic  layer  of  cornea,  664. 
mediastinvun,  541. 
.   medullary  velum,  653. 
triangle  of  neck,  400. 
Anti-helix,  482. 
Anti-tragus,  482. 
Aorta,  566. 

abdominal,  281. 
thoracic,  579. 
Aortic  arch,  566. 

opening  of  diaphragm,  280. 
plexus,  281. 
sinus,  560. 
Aperture  of  the  Eustachian  tube,  486, 
490. 

for  the  femoral  artery,  118. 
of  the  larynx,  514,  520. 
of  the  mouth,  486. 
of  the  nares,  486. 
of  the  oesophagus,  486. 
of  the  thorax,  584. 
Aponeurosis,  epicranial,  358. 

of  external  oblique,  229. 
of  internal  oblique,  232. 
lumbar,  234,  601. 
palmar,  69. 
of  the  pharynx,  484. 
plantar,  160. 
of  the  soft  palate,  487. 
temporal,  364. 
of  the  transversalis  mus- 
cle, 235. 
vertebral,  599. 
Appendages  of  the  eye,  430. 
Appendices  epiploYciB,  274,  302. 
Appendix  auriculai,  554. 

ca;ci  vermifomiis,  274. 
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Aquocliicl  of  Fallopius,  505,  507. 

of  Sylvius,  (350,  657. 
Aqueous  humoul',  664. 
Aracluioid  membrane  of  the  brain,  618. 

ottlie  spine,  611. 
Arbor  vitoe  cerebelli,  656. 

uteri,  348. 
Arcli  of  aorta,  566. 

crural  or  femoral,  107. 
of  diaphragm,  278. 
palmar,  deep,  78. 

superficial,  71.  - 
plantar,  169. 
of  soft  palate,  487. 
Areola  of  the  mamma,  9. 
Arm,  dissection  of,  6. 
Arter :  alveolar,  454. 

anastomotica  brachialis,  31. 

magna,  118. 
angularis  faciei,  440. 
aorta,  S66. 

abdommalis,  281. 
thoracica,  579. 
articulares,  140. 
auditorius,  619. 
auricularis  posterior,  363,  412. 
axillaris,  15. 
basilaris,  619. 
brachialis,  29. 
brachio-cephalica,  568. 
broncliiales,  580. 
buccalis,  453. 
,.     bulbi,  217,  223. 

calcanea  interna,  157. 
capsulares,  285. 
carotis  communis,  408. 

sinistra,  568. 
externa,  410. 
interna,  374,  409,  470, 
481,620. 
carpi  radialis  anterior,  50. 

posterior,  67. 
Ulnal-is  anterior,  54. 

posterior,  54,  67. 
centralis  retihce,  392,  669. 
cei'ebelli,  619. 
cerebri  619,  620. 
cervicalisascehdens,  420. 

profunda,  421,  607 
stiperficialis, 382,420. 
transversalis,382,420^ 
choroidea  cerebri,  622,  665. 
ciliares,  391. 
circuniflexa  anterior,  18. 

externa,  116,  122. 
ilii  interna,  289. 
BUperficialis,102, 
112,  227. 
interna,  122,  143. 
Ijosterior,  18,  39. 


Arter :  coccygeal,  133. 

cceliac  axis,  264,  284. 
colica,  261. 

conies  nervi  ischiadici,  133. 

phrenici,  538. 
communicans  cerebri,  620,621. 

palmaris,  72. 
plantaris,  170, 
176. 

coronaria  dextra,  553. 

labii,  439,  440. 
sinistra,  .5.52. 
ventriculi,  264. 
corporis  bulbosi,  2l7,  223. 

cavernosi,  217,  223. 
cremasterica,  289. 
crico-thjrroidea,  412. 
cystica,  266. 
deferentialis,  325. 
dentalis  anterior,  493. 

inferior,  452. 

posterior,  455. 
diaphragmatica,  282,  538. 
digitales  maniis,  72,  78. 

pedis,  169. 
dorsales  pollicis,  67. 
dorsalis  clitoridis,  224. 

hallucis,  176. 

indicis,  67. 

linguee,  464. 

pedis,  175. 

penis,  217,  340. 

scapulas,  17,  39. 
epigastrica,  238,  289. 

superficialis,  102, 

112,  127. 
superior,  538. 
ethmoidales,  392. 
facialis,  412,  438. 
femoralis,  112,  118. 
frontalis,  361,  392. 
funicularis,  325. 
gastrica,  264. 
gastro-duodenalis,  266. 
gastro-epiploica  dextra,  266. 

sinistra,  267. 

glutea,  182,  326. 
hwmorrhoidalis  inferior,  208. 

media,  325. 

superior,  263. 

hepatica,  266. 
hyoidea  lingualis,  464. 

thyroideiB,  411. 
hypogastrica,  244,  323,  563. 
ileo-coli^ca,  261. 
iliaca  communis,  287. 

externa,  288. 

intenia,  323. 
ilio-lunibalis,  326. 
incisoria,  452. 
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Arter :  infra-orbitalis,  455,  493. 
infra-scaiiular,  41. 
innominata,  568. 
iutercostales  anteriores,  539. 

jjosteriores,  580, 
608. 

intercostalis  superior,  421. 
interossea,  54. 

anterior,  54. 

posterior,  54,  64. 
interossBie  manus,  79. 

pedis,  176. 
intestinales,  261. 
ischiadica,  113,  325. 
labialis  inferior,  438. 
lachrymalis,  387,  391. 
laryngealis  inferior,  420,  520. 

supex-ior,  412,  520. 
lingualis,  412,  463. 
lumbales,  286,  608. 
malleolares,  175. 
mammaria  interna,  418,  538. 
masseterica,  438,  453. 
maxillaris  interna,  452,  501. 
mediastinee,  538,  580. 
meningea  media,  365, 375, 452. 

parva,  375,  453. 
meningese,    anteriores,  365, 
375. 

posteriores,  365, 
375,  468,  602. 
mesenterica  inferior,  263, 286. 

superior,  261, 284. 
metacarpa  radialis,  67. 
metatarsea,  176. 
musoulo-phrenica,  538. 
mylo-hyoidea,  452. 
nasalis,  392,  502. 

lateralis,  440. 

septi,  440,  502. 
nutritia  femoris,  122. 

fibulfe,  156. 

humeri,  30. 

tibia;,  157. 
obturatoria,  107,  315,  325. 
occipitalis,  364,  412,  602. 
oesophageales,  580. 
ophthalmica,  391. 
ovariana,  285. 

palatina  descendens,  491,  501. 

inferior,  466. 
palmaris  profunda,  72,  78. 

superiicialis,  71. 
palpebrales,  392. 
pancreatica;,  267. 
pancreatico-duodenales,  261, 
266. 

perforantesfomoralcs, 122,143. 

mammaria;  in- 
terna;, 539. 


r :  perforantes  manus,  79. 

pedis,  169. 
pericardiaciE,  418,  538,  580. 
periuaji  superficiales,  210, 219. 
peronea,  156. 

anterior,  157,  175. 
pharyngea  ascendens,  468, 481. 
jshrenica;  inferiores,  282. 

suiJeriores,  538. 
plantaris  externa,  163,  169. 

interna,  163. 
poplitea,  140. 
princeps  cervicis,  603. 

poUicis,  78. 
profunda  cervicis,  421,  607. 

femoris,  113,  122. 
inferior,  31. 
superior,  31,  44. 
ulnaris,  72. 
pterygoideae,  453. 
pterygo-palatina,  502. 
pudica  externa,  102,  112. 

interna,  133,  216,  223, 
325. 

pulmonalis,  563. 
pylorica,  266. 
radialis,  49,  65. 

indicis,  79. 
ranina,  464. 

recurrens  interossea  posterior, 
64. 

radialis,  49. 
tibialis,  175. 
ulnaris  anterior,  53. 
posterior,  54. 

renales,  285,  312. 
sacra  media,  286. 
sacro-lateralis,  326. 
scapularis  posterior,  41,  420, 
598. 

sciatica,  133,  325. 
sigmoidese,  263. 
spermatica,  285. 
spbeno-palatina,  502. 
spinales  posteriores,  612,  619. 
spinalis  anterior,  612,  619. 
splenica,  266,  267. 
sterno-mastoidea,  412. 
stylo-mastoidea,  413. 
subclavia,  382,  414,  420. 

dextra,  414. 

sinistra,  415,  569. 
sublingualis,  464. 
submentalis,  412. 
subscapularis,  17,  41. 
superiicialis,  cervicis,  382, 420. 

voliB,  49. 
supra-orbitalis,  861,  386,  391. 
renales,  285. 
scapularis,  39,  382,  420. 
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Artcr :  tai'sea,  175. 

temponiles  protundsB,  453. 
temporalis,  362. 
tlioracioee,  17. 
thyroideaaxis,  418. 

ima,  568. 
inferior,  420. 
superior,  411. 
tibialis  anterior,  157,  174. 

posterior,  155. 
tonsillaris,  466. 
transversalis  colli,  382,  420. 

faciei,  440. 
humeri,  39,  382, 
420. 

perin£ei,210,219. 
pontis,  619. 
tympanioa,  452. 
ulnaris,  53. 
umbilicales,  563. 
uterina,  325,  348. 
vaginalis,  325,  348. 
vertebralis,  417,  475,  619,  664. 
vesicalis  inferior,  325. 

superior,  324. 
vidiana,  502. 
Articular  popliteal  arteries,  140. 

nerves,  139,  140. 
Articulation,  acromio-clavicular,  83. 

atlanto-axial,  525. 
calcaneo  -  astragalar, 
191. 

calcaneo-cuboid,  192. 
of  carj^al  bones,  92. 
carpo-metacarpal,  93. 
of    cervical  vertebrae, 
524. 

cbondro-stemal,  590. 
of  costal  cartilages,  590. 
costo-vertebral,  589. 
crico-arytfenoid,  521. 

thyroid,  521. 
femoro-tibial   or  knee, 
180. 

humero  -  cubital  or  el- 
bow, 86. 

ilio-femoral  or  hip,  144. 

lower  jaw,  448. 

nietacarpo  -  phalangeal, 
94. 

metatarso  -  phalangeal, 
197. 

occipito-atlantal,  524. 
lihalangoal  of  fingers, 
95. 

pubic  symphysis,  353. 
radio-car])al  or  wrist,  90. 
ulnar  inferior,  89. 
superior,  89. 
sacro-coccygeal,  352. 


Articulation,  sacro-iliac,  350. 

vertebral,  3.50. 
Kcapulo-clavicular,  83. 
humeral  or 
shoulder,  84. 
sterno  -  clavicular,  82, 

403. 
tarsal,  191. 
tarso-melatarsal,  194. 
temporo-maxillary,  448. 
tibio-fibular,  187." 

tarsal  or  ankle, 
189. 

of  vertebrae,  591. 
Arcus  externus  diaphragmatis,  278. 

internus  diaphragmatis,  278. 
Arytceno-epiglottidean  folds,  514. 
Aryttenoid  cartilages,  523. 

muscle,  515. 
Ascending  cer\'ical  artei-y,  420. 

pharyngeal   artery,  468, 
481. 

Attollens  auriculam,  359. 
Attrahens  am-iculam,  359. 
Auditoi-y  artery,  619. 

nerve,  631. 
Auricle  of  the  ear,  432. 

of  the  heart,  left,  558. 

right,  554. 
Auricular  artery,  posterior,  363,  412. 
nerve,  great,  363,  377. 

posterior,  363,  441. 
of  vagus,  363,  478. 
vein,  posterior,  412. 
Auriculo-temporal  nen'e,  361,  444, 
456. 

ventricular  valve,  left,  558. 

right,  556. 

AxOla,  12. 

dissection  of,  11. 
Axillary  artery,  15. 

glands,  13. 
plexus,  19,  384. 
vein,  19. 
Axis,  coeliac,  of  artery,  264,  284. 

thyroid,  of  artery,  418. 
Azygos  artery,  141. 

uvulas  muscle,  487. 
veins,  297,  576. 

Back,  dissection  of,  594. 
Bag  of  pharynx,  484. 
Bartholin,  glands  of,  223,  345. 
Base  of  brain,  623. 

of  the  skull,  370. 
Basilar  artery,  619. 

sinus,  371. 
Basilic  vein,  25. 
Bend  of  elbow,  33. 
Biceps  fenioris  muscle,  142. 
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Biceps  flexor  cubiti,  27,  85. 
Bigelow's  Y  ligament,  145. 
Bile-duct,  270,  307. 
Biveiiter  cervicis  muscle,  602. 
Biveutral  lobe,  655. 
Bladder,  interior  of,  337. 

comiectious  of,  320,  343. 
ligaments  of,  256,  315. 
structure  of,  337. 
Bones  of  the  ear,  507. 

muscles  of,  508. 
Brachial  arterj',  29. 

nerves,  19,  32. 
plexus,  19,  384. 
veins,  32. 
Brachialis  anticus,  28. 
Brachio-cephalic  artery,  568. 

veins,  569. 
Braiu,  base  of,  623. 

exterior  of,  617. 
interior  of,  640. 
membranes  of,  367,  617. 
preservation  of,  367. 
removal  of,  366. 
vessels  of,  619. 
Breast,  8. 

Broad  ligament  of  uterus,  256,  315, 
350. 

Bronchial  artei'ies,  580,  588. 
glands,  588. 
veins,  580,  588. 
Bronchus,  left,  545,  573. 

right,  545,  573. 
structure  of,  585. 
Brunner's  glands,  301. 
Buccal  artery,  453. 
muscle,  451. 
nerve,  444,  4.55. 
Bulb  of  the  urethra,  213. 

artery  of,  217,  223. 
nerve  of,  210. 
of  vagina  (vestibuli),  223. 
Bulbous  part  of  the  urethra,  338. 
Bulbus  olfactorius,  627. 
Bums,  pi-ocess  of,  105. 
Bursa  patelhe,  113. 

of  ligament  of  patella,  181. 
of  gluteus  nuiximus,  128. 
subacromial,  37. 
Bursse  of  knee,  187. 
Buttock,  the,  127. 

Ccecum  coli,  connections  of,  274. 

structure  of,  302. 
Calcaneo-astragalar  articulation,  191. 
cuboid  ligaments,  192. 
scaphoid  ligaments,  193. 
Calices  of  the  kidney,  311. 
Canal  of  Schlemm,  667. 
of  Petit,  668. 


I  Canal  of  Wirsung,  278,  803. 
Canaliculus,  431. 
Capsular  arteries,  285. 
veins,  285. 

ligament  of  the  hip,  145. 

of  the  Iniee,  182. 
of  the  shoulder,  85. 
of  the  thumb,  93. 
Capsule  of  crystalline  lens,  668. 
of  Glisson,  808. 
suprarenal,  292,  313,  344. 
of  Tenon,  394. 
Caput  WEcum  coli,  274,  803. 

gallinaginis,  339. 
Cardiac  nei've,  inferior,  477. 

middle,  476. 

of     pneumo  -  gastric, 

423,  577. 
superior,  472. 
plexus,  553,  571. 
Carotid  arteiy,  common,  408. 

external,  410. 
intei-ual,874,409,  470, 
620. 

left  common,  568. 
plexus,  374. 
Carpal  artery,  radial  anterior,  50. 

posterior,  67. 
ulnar  anterior,  54. 

posterior,  54,  67. 
Carpo-metacarpal  articulations,  93. 
Cartilage,  arytoiuoid,  523. 
cricoid,  522. 
cuneiform,  523. 
of  the  ear,  432. 
thyroid,  521. 
of  septum  of  nose,  494. 
Cartilages  of  the  eyelids,  430. 

of  the  nose,  440,  494. 
of  Santorini,  523. 
semilunar,  185. 
of  trachea,  585. 
of  Wrisberg,  523. 
Caruncula  lachrymalis,  431. 
Carunculte  myrtifonnes,  845. 
Cauda  equina,  614. 
Cava,  inferior,  288,  558. 

superior,  553. 
Cavernous  body,  340. 

artery  of,  217,  223. 
plexus,  374. 
sinus,  371 . 
Cavities  of  the  heart,  554. 
Cavity  of  the  abdomen,  244,  246. 
Central  artery  of  the  retina,  392,  069. 

point  of  the  perinKum,  206. 
Centrum  ovale  cerebri,  640. 
Cephalic  vein,  25. 
Cerebellar  arteries,  inferior,  619. 
'  superior,  619. 
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Cevebellum,  form  of,  053. 

lobes  of,  055. 
structure  of,  056. 
Cerebral  arteries,  620. 
Cerebrum,  632. 
Cervical  fascia,  379,  399. 

ganglion,  inferior,  476. 

middle,  423,  476. 
superior,  472. 
nerves,   anterior  brandies, 
425. 
posterior,  608. 
plexus  of  nerves,  425. 

superficial,  877. 
Cervicalis  ascendens  artery,  420. 

muscle,  601. 
profunda  arterj',  421,  607. 
superficialis  nerve,  377,397. 

artery,  382, 420. 
transversalis  artery,  382, 
420. 

Cervico-facial  nerve,  441. 
Cervix  uteri,  347. 

vesicse,  337. 
Chamber  of  the  eye,  anterior,  664. 

posterior,  664. 
Cliiasma  of  the  optic  nerves,  626. 
Chondro-glossus  muscle,  462. 

sternal  articulations,  590. 
Chorda  tympani  nerve,  461,  507. 
Chordre  teudineaa,  556,  558. 
vocales,  519. 
Willisii,  366. 
Choroid  artery  of  the  brain,  622. 
coat  of  the  eye,  665. 
plexuses  of  the  bi-ain,  643, 
646. 

Ciliary  arteries,  391. 
bodies,  667. 
muscle,  066. 

processes  of  the  choroid,  667. 
nerves,  390. 
Circle  of  Willis,  628. 
Circular  sinus,  872. 
Circulation  in  the  fcetus,  562. 
Circumflex  artery,  anterior,  18. 

external,  116,  122. 
internal,  122,  143. 
posterior,  18,  39. 
iliac  artery,  Aeep,  289. 

suijerflcial,  102, 
112,  227. 
nerve,  20,  39. 
Circumvallato  papilloe,  511. 
Clavicular  cutaneous  nerves,  377. 
Clavi-pectoral  fascia,  13. 
Clitoris,  204,  222. 
Coccygeal  artery,  183. 

muscle,  329. 
nerve,  333. 


Cochlea,  509. 
Coeliac  axis,  204,  284. 
Colic  arteries,  261. 
Colon,  course  of,  274. 

structure  of,  302. 
Columnte  carnese,  556,  .5.58. 
Columns  of  the  cord,  613. 

vagina,  844. 
Comes  nervi  ischiadici  artery,  188. 

phrenici  artery,  538. 
Commissure,  anterior,  0.50. 

of  the  cerebellum,  655. 

of  the  cord,  616. 

of  the  optic  nerves,  626. 

posterior,  650. 

soft,  050. 

Communicating  artery,  anterior,  620. 

palmar,  72. 
plantar,  170, 

176. 
posterioi-,  021. 
fibular  nerve,  140. 
tibial  nerve,  139. 
Complexus  muscle,  002. 
Compressor  of  the  nose,  434. 

of  the  urethra,  216. 
Conarium,  052. 
Concha,  432. 
Cones  of  the  I'etina,  671. 
Congenital  hernia,  243. 
Coni  vasculosi,  343. 
Conical  papiUfe,  512. 
Conjoined  tendon,  232,  235. 
Conjunctiva,  430,  709. 
Conoid  ligament,  83. 
Constrictor  inferior,  482. 

middle,  482. 
of  the  fauces,  488. 
superior,  488. 
m'ethra3,  210. 
vaginse,  221. 
Conns  arteriosus,  550. 
Convolutions  of  the  brain,  684. 
Coraco-acromial  ligament,  83. 
brnchialis  muscle,  28. 
clavicular  articulation,  83. 
humeral  ligament,  85. 
Cordiform  tendon,  279. 
Cords  of  the  abdominal  wall,  244. 
Cornea,  663. 
Cornicula  laryngis,  523. 
Coniu  of  lateral  ventricle,  689. 
Corona  glandis,  244. 
Coronary  vessels  of  the  heart,  552. 

of  the  lips,  489,  440. 
artery  of  the  stomach,  2()4. 
ligament  of  tlie  liver,  804. 
sinus,  563. 
valve,  554. 

vein  of  the  stomach,  264. 
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Corpova  albicantia,  626. 

Aiuntii,  557,  560, 
cavernosa,  340. 
Malpighiana,  313, 
mammillavift,  626, 
olivavia,  630. 

pyramiclalia  anteriora,  630 
quadrigeiriina,  652. 
restitprmift,  661. 
Corpus  calloBum,  625,  641, 
oiliare,  667, 

dentatiun  cerebelli,  656. 

ineduUfe,  631. 
geniculatum  externum,  650. 

internum,  650. 
Higbmorianum,  343. 
luteum,  349. 

spongiosum  uiethreB,  218,  840. 
striatum,  642. 
thyroideum,  427. 
Corpuscles  of  Malpighi,  313. 
Corrugator  supercilii  muscle,  433. 
Costo-clavicular  ligament,  82,  403. 
coracoid  membrane,  13. 
vertebral  ligaments,  589. 
Cotyloid  ligament,  148. 
Coverings  of  hernia,  femoral,  107. 

inguinal,  239. 
Cowpier's  glands,  216,  335. 
Cranial  aponeurosis,  3.58. 

nerves,  366,  627. 
Cremaster  muscle,  232. 
Cremasteric  artery,  289. 

fascia,  243. 
Cribriform  fascia,  104. 
Crico-ai-ytsenoid  articulation,  521. 

muscle,  lateral,  517. 
posterior,  515. 
tliyroid  membrane,  521. 
muscle,  515. 
Cricoid  cartilage,  522.  • 
Crucial  ligament,  anterior,  184. 

posterior,  184. 
Cruciform  ligament,  527. 
Crura  cerebelli,  658. 
cerebri,  629. 
of  the  diaphragm,  279. 
of  the  fornix,  643,  652. 
Crural  arch,  107. 

deep,  107. 
canal,  107. 
hernia,  107. 
nerve,  113,  118,  296. 
ring,  107. 
Crural  sheath,  106. 
CrureuB  muscle,  117. 
Crystalline  lens,  668. 
Cuneiform  cartilages,  .523. 
Cystic  artery,  266. 
duct,  277,  307, 


Dartos,  209, 

Deep  cervical  artery,  421,  607, 
region,  466. 
crural  arch,  107. 
tranverse  muscle  of  iierinreum, 
216,  223, 
Deferential  artery,  325. 
Deglutition,  process  of,  486, 
Deltoid  ligament,  190. 
muscle,  36. 
parts  beneath,  37, 
Dental  artery,  anterior,  493. 

inferior,  452. 
posterior,  455, 
nerve,  anterior,  492. 
inferior,  456. 
posterior,  492. 
Dentate  fascia,  646. 

fissure,  646. 
Denticulate  ligament,  612. 
Depressor  anguli  oris,  436, 

labii  inferioris,  436, 
alea  nasi,  435. 
Descendens  cervicis  nerve,  404,  423, 
Descent  of  testicle,  232. 
Diaphi-agm,  278,  629. 

arteries  of,  282,  538. 
openings  in,  280. 
upper  sm'face  of,  585. 
Digastric  muscle,  407. 

nerve,  441. 
Digital  arteries,  palmar,  72,  78. 

plantar,  169. 
nerves  of  median,  73. 

of  plantai',  164. 
of  radial,  57. 
of  ulnar,  .57,  72. 
Dorsal  artery  of  the  clitoris,  224. 

of  the  foot,  175. 
of  the  penis,  217,  340. 
of  the  tongue,  464. 
of  the  scapula,  17,  39. 
nei-ve  of  the  penis,  218. 
Douglas,  fold  of,  237,  246. 

Ijouch  of,  251,  315. 
Ductus  ad  ilasum,  498. 

arteriosus,  563. 
communis  choledochus,  276, 
307. 

cysticus,  277,  307, 
ejaculatorius,  338. 
hepaticus,  276,  305,  307. 
lymphaticus,  422. 
pancreaticus,  273,  303, 
Bivini,  460. 
Stenonis,  487. 
thoracicus,  422,  575, 
venosus,  305,  .562.' 
Wharlonii,  4.59. 
Duodenum,  connections,  270, 


680 


INDEX. 


Duodenum,  structure,  301. 
Dura  mater,  367,  617. 

of  the  cord,  610. 


Ear,  external,  432,  502. 
internal,  508. 
middle,  503. 
Eighth  nerve,  631. 
Elbow  joint,  86. 
Eminentia  collateralis,  646. 
Epididymis,  348. 
Epigastric  artery,  238,  289. 

supei-flcial,  102,112, 

127. 
superior,  538. 
region  of  abdomen,  249. 
Epiglottis,  523. 
EiDiploon,  250. 
Erector  clitoridis,  221. 
penis,  211. 
spinte,  600. 
Etlunoidal  arteries,  392. 
Eustachian  tube,  486,  490. 

valve,  554,  563. 
Extensor  carpi  radialis  brevior,  59. 

longior,  59. 
carpi  ulnaris,  60. 
digiti  minimi,  60. 
digitomm  brevis,  174. 

communis,  60. 
longus  pedis,  173, 
liallucis  longus,  173. 
indicis,  64. 

ossis  metacarpi  pollicis,  62. 
proprius  pollicis,  173. 
primi  internodii  pollicis,  62. 
quadriceps  femoris,  116. 
secimdi  internodii  pollicis, 
63. 

External  cutaneous  nerve  of  arm,  25, 
45. 

cutaneous  nen'e  of  thigh, 

110,  296. 
saphenous  nerve,  149,  171. 

vein,  149, 170. 

Eye-ball,  662, 
brows,  430. 
lashes,  430. 
lids,  430,  444. 


Face,  dissection  of,  429. 
Facial  artery,  412,  438. 
nerve,  441,  631, 
vein,  440. 
Falciform  ligament  of  the  liver,  249. 

border  of  saphenous  open^ 
ing,  105, 
Fallopian  tubes,  348. 


Falx  cerebelli,  369, 

cerebri,  368. 
Fascia,  anal,  318. 

axillary,  11. 

brachial,  26, 

clavi-pectoral,  13. 

cervical  deep,  379,  399. 

Colics',  209. 

costo-coracoid,  13. 

cremasteric,  240. 

cribriform,  104. 

dentata,  646. 

of  the  forearm,  45. 

of  the  groin,  227. 

iliac,  293. 

infundibular,  238. 

intercolumnar,  231. 

ischio-rectal,  318. 

lata,  104,  108. 

of  the  leg,  171. 

lumborum,  234,  601. 

obturator,  317. 

palmar,  69. 

pelvic,  316. 

perineal,  deep,  213,  223. 

superficial,  209, 218. 
plantar,  160. 
popliteal,  137. 
of  the  psoas,  293. 
recto-vesical,  317. 
spermatic,  231. 
superficial  of  the  thigh,  102. 
temiioral,  364. 
transversalis,  238, 
Femoral  arcli,  107. 

artei-y,  112,  118, 
canal,  107. 
hernia,  104,  107. 
ring,  107. 
sheath,  106, 
vein,  113, 
Fenestra  ovalis,  505, 

rotunda,  505. 
Fibro-cartilage.    Sen  Interarticular. 
Fifth  nerve,  373,  455,  630, 
Filiform  papillie,  512. 
Filum  terminale,  614. 
Fimbrite  of  the  Fallopian  tube,  348. 
First  nerve,  498,  627. 
Fissure,  calcarine,  639, 

calloso-marginal,  639. 
collateral,  625, 
dentate,  625,  646, 
longitudinal,    of   the  cere- 

brum,  625. 
parieto-occipital,  632. 
of  Rolando,  633. 
of  Sylvius,  624,  628,  633. 
transverse,  647. 
Fissures  of  the  cord,  614. 
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Fissures  of  the  liver,  305. 
Plexor  accessorius  muscle,  166. 
brevis  miiiimi  digiti,  75. 

pedis,  168. 

carpi  radialis,  47. 

ulnaris,  48. 
digitormn  brevis  pedis,  161. 

profundus,  51,  74. 
sublimis,  50,  74. 
halhicis  brevis,  167. 

longus,  155,  167. 
pollicis  brevis,  75. 

longus,  51,  75. 
Flocculus  cerebelli,  655. 
Foetal  circulation,  562. 
Foot,  dorsiun,  170. 

sole,  159. 
Foramen  cajoum,  511,  630. 
of  Monro,  642. 
of  Magendie,  618,  657. 
ovale,  563. 
quadratum,  280. 
of  Winslow,  252. 
Foramina  Thebesii,  554. 
Forearm,  dissection  of,  front,  44. 

back,  56. 

Fornix,  643,  652. 
Fossa,  iscbio-rectal,  206. 
infraclavicular,  7. 
nasal,  494. 
ovalis,  554. 
Fossse  of  abdomen,  257. 
Fourth  nerve,  373,  385,  629. 

ventricle,  657. 
Frsenum  labii,  492. 

lingUEB,  512. 
prreputii,  244. 
Frontal  artery,  361,  392. 

nerve,  385. 
Fungiform  papillce,  511. 
Funicular  artery,  325. 

Galen,  veins  of,  369,  646. 

Gall-bladder,  308. 

Ganglia,  cervical,  inferior,  476. 

middle,  420,  476. 
superior,  472. 
lumbar,  297. 
sacral,  332. 
semilunar,  281. 
of  spmal  nerves,  615. 
thoracic,  582. 
Ganglion  of  the  vagus,  471,  478. 
Gasserian,  372. 
impar,  332. 
jugular,  479. 
lenticular,  390. 
Meckel's,  499. 
ophthalmic,  390. 
otic,  467,  502, 


Ganglion,  petrous,  479. 

spheno-palatine,  499. 
submaxillary,  460. 
thyroid,  423,  476. 
Gastric  artery,  264. 
Gastro-duodenal  artery,  266. 
epiploic  arteries,  266. 
hepatic  omentum,  250. 
Gastrocnemius  muscle,  150. 
Gemelli  muscles,  130. 
Genio-glossus  muscle,  465. 

hyoid  muscle,  464. 
Genital  organs,  203,  333. 
Genito-crural  nerve,  110,  295. 
Gimbernat's  ligament,  105,  229. 
Giraldes,  organ  of,  343. 
Gland,  lachrymal,  387. 
parotid,  437. 
pineal,  652. 
pituitary,  366. 
prostate,  321,  336. 
sublingual,  460. 
submaxillary,  459. 
thyi-oid,  427. 
Glands,  axillary,  13. 

bronchial,  588. 
Bartholin's,  223,  345. 
Blandin,  514. 
Brunner's,  301. 
cervical,  381. 
Cowper's,  216,  335. 
inguinal,  104,  228. 
intestinal,  301. 
lumbar,  297. 
mammary,  8. 
Meibomian,  431. 
Nuhn,  514. 
Peyer's,  301. 
Glans  of  the  clitoris,  204. 

of  the  j)enis,  336. 
Glenoid  ligament,  86. 
Globus  major  epididymis,  343. 

minor  epididymis,  343. 
GloBSO-pharyngeal  nerve,  466,  468, 

479,  631. 
Glottis,  520. 
Gluteal  arteiy,  132,  326. 

nerves,  134,  136. 
Gluteus  maxinius  muscle,  128. 
medius  muscle,  129. 
minimus  muscle,  130. 
Graafian  vesicles,  349. 
Gracilis  muscle,  119. 
Great  omentiuu,  250. 
Gubemaculum  testis,  233. 
Gums,  491. 
Gyrus  fornicatus,  640. 

HKmorrhoidal  artery,  interior,  208. 

middle,  825. 
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Haamorrhoidal  artery,  Kuiierior,  203. 

nerve,  in£erior,208,332. 

Ham,  136. 
Hamstrings,  141. 
Hand,  dissection  of,  68. 
Head,  dissection  of,  357. 
Heart,  550. 

cavities  of,  554. 
great  vessels  of,  .553. 
Helix,  432. 

fossa  of,  432, 
Hepatic  artery,  266. 

ducts,  276,  305. 
veins,  310. 
Hernia,  crural  or  femoral,  104,  107. 
inguinal,  238. 
varieties  of,  239,  242. 
Hesselbach's  triangle,  246. 
Hip-joint,  144. 
Hippocampus  major,  646. 

minor,  642. 
Hollow  before  elbow,  34. 
Humero-cubital  articulation,  86. 
Hunter's  canal,  118. 
Hyaloid  membrane,  668. 
Hydatid  of  Morgagni,  348. 
Hymen,  204,  345. 
Hyo-epiglottidean  ligament,  521. 

glossus  muscle,  462. 
Hypochondriac  region  of  abdomen, 
249. 

Hypogastric  plexus  of  nerves,  332. 

region  of  tbe  abdomen, 
249. 

Hypoglossal  nerve,  423,461,  471,  477. 


Ileo-ceecal  valve,  303. 
colic  artery,  261. 
valve,  303. 
Ileum  intestine,  connections  of,  271. 

structm'e  of,  301. 
niac  artery,  common,  287. 

external,  288. 
internal,  323. 
fascia,  293. 

region  of  the  abdomen,  249. 
vein,  common,  287. 
externa],  288. 
internal,  326. 
Iliaous  muscle,  120,  293. 
Ilio-femoral  ligament,  145. 

hypogastric  nerve,  227,  294. 
inguinal  nerve,  110,  227,  294. 
lumbar  artery,  326. 

ligament,  350. 
tibial  band,  110. 
Incisor  nerve,  456. 
Incus,  507. 
Indicator  muscle,  64, 


Infantile  hernia,  243, 
Infi>rior  cornu  of  the  lateral  ventricle, 
645. 

maxillary  nerve,  455. 
Infraorbital  artery,  455,  493. 

nerve,  443. 
Infra-scaiJular  artery,  41, 
spinatus  muscle,  38. 
trochlear  nerve,  390,  448. 
Infundibulum  of  the  brain,  860,  026. 

of  the  heart,  556. 
Inguinal  canal,  239, 

glands,  104,  228. 
heniia,  288. 

region  of  the  abdomen,  249. 
Innominate  artery,  568. 

veins,  569. 
Interarticiilar  cartilage  of  the  jaw,  448. 
of  the  knee,  185. 
sacro-iliac,  851. 
steruo-clavicular,  403. 
of  symphysis  pubis,  343. 
of  the  wi'ist,  93. 
Interclavieular  ligament,  82,  403. 
Intercolmnnar  fascia,  231, 
Intercostal  arteries,  anterior,  589. 

posterior,  580. 
artery,  superior,  421. 
muscle,  external,  537. 

internal,  537, 
583. 

nerves,  581,  608. 
veins,  581. 
Intercosto-hmueral  nerve,  11. 
Intermuscular  septa  of  the  arm,  26. 

of  the  thigh,  110. 
Internal  cutaneous  nerve  of  ann,  24, 

45. 

of  thigh,  no. 
saphenous  vein,  102,  170. 

nerve,  114,  119, 
171. 

Interosseous  arteries  of  the  foot,  176. 

of  the  hand,  79. 
artery,  anterior,  54. 

posterior,  54,  64. 
ligament  of  the  ann,  89. 

of  the  leg,  187. 
muscles  of  the  foot,  179. 

of  the  hand,  79. 
nerve,  anterior,  55. 

posterior,  56,  64. 
Inter-peduncular  space,  627. 
Interspinal  muscles,  608. 
Intertransverse  muscles,  608. 
Intervalvular  space,  558. 
Intervertebral  substance,  592. 
Intestinal  artei'ies,  261. 
Intestine,  large,  274,  302. 

small,  269,  299. 
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Iris,  (iG4. 

Isehio-rectal  fossa,  206,  318. 
Island  of  Reil,  629. 
Isthmus  faucium,  486. 

of  tlie  thyroid  body,  427. 
Iter  a  tertio  ad  quartum  ventricuhini, 
650,  657. 

Jacob's  membrane,  671. 
Jacobson's  nerve,  480. 
Jejunum,  connections  of,  271. 

structure,  301. 
Joint,  ankle,  189. 
elbow,  86. 
hip,  144. 
Imee,  180. 
lower  jaw,  448. 
shoulder,  84. 
wrist,  90. 
Jugular  ganglion,  479. 

vein,  anterior,  397. 

external,  377,  397. 
internal,  413,  470,  477. 


Kidney,  289. 

connections  of,  291. 

structure,  810. 

vessels  of,  312. 
Knee  joint,  180. 

Labia  pudendi,  203. 
Labial  artery,  inferior,  438. 
Laclu-ymal  artery,  387,  391. 
canals,  431. 
ducts,  387. 
gland,  387. 
nerve,  385,  443. 
point,  430. 
sac,  431. 
Lamina  cinerea,  625. 

cribrosa,  662. 
Lancisi,  nerves  of,  641. 
Large  intestine,  connections,  274. 

strvicture  of,  302. 
Laryngeal  arteries,  412,  420,  520. 

nerves,  422,  471,  520. 
pouch,  519. 
Larynx,  514. 

aperture  of,  486,  514. 
cartilages  of,  521. 
interior  of,  519. 
muscles,  515. 
nerves,  520. 
ventricle,  519. 
vessels,  520. 
Lateral  column  of  tlie  cord,  615. 
sinus,  370. 

tract  of  the  medulla,  630. 


Lateral  ventricles,  641 . 
Latissimus  dorsi,  23,  597. 
Laxator  tympani,  508. 
Leg,  dissection  of  the  back,  149. 

front,  170. 

Lens  of  the  eye,  668. 
Lenticular  ganglion,  390. 
Levator  anguli  oris,  436. 

scapulas,  598. 

ani,  207,  221,  328. 

glandulas  thyroidese,  428. 

labii  superioris,  435. 

Iftbii  superioris  alasque  nasi, 
434. 

menti,  437. 

palati,  487. 

palpebrie  superioris,  388. 
Levatores  costarum,  609. 
Lieberkiihn's  follicles,  300. 
Ligament  of  the  lung,  540. 
Ligaments  of  the  bladder,  256,  315, 
317. 

of  the  larynx,  519. 
of  the  liver,  249, 255, 304. 
of  the  ovary,  349. 
of  the  uterus,  256, 315,350. 
Ligament,  acrouiio-clavioular,  83. 

alar  of  the  Iniee,  184. 
annular,  anterior  of  ankle, 
171. 

external  of  ankle, 
171. 

internal  of  ankle, 
158. 

anterior  of  wrist, 
73. 

posterior  of  wrist, 
67. 

anterior,  of  ankle,  190. 

of  elbow- joint,  86. 
of  knee-joint,  181. 
of  wrist-joint,  90. 
atlanto-axial,  anterior,525. 

posterior,  526. 
broad,  of  the  uterus,  256, 
350. 

calcaneo-astragalar,  191. 

cuboid,  192. 

scaphoid,  193. 
capsular  of  the  hip,  145. 

of  the  knee,  182. 

of  the  shoulder, 
85. 

of  the  thumb,  98. 
carpal,  92. 

carpo-metacarpal,  93. 
check,  ,527. 
chondro-sternal,  590. 
common,  anterior  of  vei'- 
tebrre,  591, 


684 


INDEX. 


Ligament,  common,  posterior,  592. 
conoid,  83. 
coraco-acromial,  83. 
clavicular,  83. 
hmneral,  85. 
coronary  of  liver,  255. 

Imee,  185. 
costo-clavicular,  82. 
transverse,  589. 
vertebral,  589. 
cotyloid,  148. 
crico-thyroid,  521. 

tracheal,  521. 
crucial,  184. 
cruciform,  527. 
deltoid,  190. 
of  Gimbernat,  105,  257. 
gleno-humeral,  85. 
glenoid,  86. 
liyo-epiglottidean,  521. 
ilio-femoral,  145. 

lumbar,  350. 
interclavicular,  82,  403. 
interosseous  of  arm,  89. 

of  leg,  187. 
of  astragalus 
and  OS  cal- 
ois,  192. 
of  carpus,  92. 
of  tarsus, 194. 
interspinous,  593. 
intertransverse,  593. 
intervertebral,  592. 
iscliio-femoral,  146. 
lateral,  of  the  ankle,  190. 
of  the  carpus,  90. 
of  the  elbow,  87. 
of  the  Imee,  181. 
of  tlie  wrist,  90. 
external  of  the  jaw, 
448. 

interna]  ditto,  448. 
long  plantar,  192 
lumbo-sacral,  350. 
metacarpal,  93,  94. 
metacarpo-phalangeal,  94. 
metatarsal,  194. 
mucous,  184. 
obturator,  352. 
occipito-atlantal,  524. 

axial,  527. 
odontoid,  527. 
orbicular  of  the  radius,  89. 
palpebral,  480. 
of  the  patella,  181. 
of  Poupart,  100,  229. 
posterior  of  ankle,  190. 

of  elbow,  80. 

of  knee,  181. 

of  wrist,  90. 


Ligament,  pterygo-maxillary,  401. 
jiubic,  353. 
pubo-femoral,  146. 
rhomboid,  82. 
round  of  the  hip,  148. 

of  the  radius,  90. 
sacro-coccygeal,  352. 
iliac,  350. 
sciatic,  351. 
vertebral,  350. 
of  the  scapula,  82. 
stemo-clavicular,  82. 
stylo-hyoid,  466,  469. 

maxillary,  449,  466. 
sub-pubic,  353. 
supra-spinous,  593. 
suspensory  of  penis,  244. 

of  lens,  668. 
of  liver,  249. 

tarsal,  192. 
tarso-metatarsal,  194. 
thyro-arytaenoid,  519. 

epiglottidean,  521. 
hyoid,  521. 
tibio-fibular,  187. 

tarsal,  189. 
transverse  of  atlas,  527. 

of  the  hip,  148. 
of  the  knee,  185. 
of  metacarpus, 

79,  94. 
of  metatarsus, 

178. 
of  scapula,  83. 
trapezoid,  83. 
triangular  of  the  urethra, 

213,  218,  318. 
of  Winslow,  181. 
Ligamenta  alaria,  184. 
Ligameutmn  arcuatum,  278. 

denticulatum,  612. 
latum  pulmonis,  540. 
longum  plantjE,  192. 
mucosum,  184. 
nuchffi,  595. 
patellte,  181. 
subflavum,  593. 
teres,  148. 
Linea  alba,  224. 

semilunaris,  224. 
splendens,  611. 
Linere  transversie,  224,  237. 
Lingual  artery,  412,  463. 
nerve,  456,  460. 
vein,  464. 
Lingualis  muscles,  513. 
Lingula,  448. 
Lips,  491. 
Liver,  304. 

connections  of,  247. 
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Liver,  ligaments,  249,  255,  304. 
structure,  309. 
vessels,  264. 
Lobes  of  tlie  cerebelliuii,  653. 

of  the  cerebrvuB,  633. 
Lobules  of  the  liver,  305. 

of  the  testis,  343. 
Lobulus  auris,  433. 
Lobus  caudatus,  307. 
quadratus,  306. 
Spigelii,  306. 
Locus  perforatus  anticus,  627. 

posticus,  627. 
Longissimus  dorsi,  601. 
Longitudinal  fissiu-eof  the  brain,  625. 

fissure  of  the  liver,  305. 
sinus,  inferior,  369. 
superior,  365. 
Longus  colli  muscle,  474. 
Lumbar  aponeurosis,  234,  601. 
arteries,  286,  608. 
ganglia,  297. 
glands,  297. 
nerves,  296,  608. 
plexus,  294. 

region  of  the  abdomen,  249 
Lumbo-sacral  ligament,  350. 

nerve,  296,  331. 
Lumbricales  of  the  foot,  166. 

of  the  hand,  74. 
Lungs,  connections,  546. 
roots  of,  545. 
•  structure,  587. 
Ljnnphatic  duct,  422,  575. 

right,  422. 

Lyra,  691. 


Magendie,  foramen  of,  618,  657. 
Malleolar  arteries,  175. 
Malleolus  intemus,  parts  behind,  158. 
Malleus,  507. 

Malpighian    corpuscles,  of  kidney, 
313. 

Malpighian  corpuscles,  of  sjjleen,  303. 
Mamilhe  of  the  kidney,  311. 
Mamma,  8. 

Mammary  artery,  internal,  418,  538. 
Masseter  muscle,  446. 
Masseteric  artery,  438,  453. 

nerve,  455. 
Maxillary  artery,  internal,  452,  501. 
nerve,  inferior,  455. 

superior,  492. 
vein,  internal,  455. 
Meatus  auditorius  extomus,  502. 

lU'inarius,  204,  341. 
Meatuses  of  tlie  nose,  495. 
Meckel's  diverticulum,  272,  301. 
ganglion,  499. 


Median  basilic  vein,  25. 

cephalic  vein,  25. 
nerve,  32,  54,  78. 
vein,  25,  45. 
Mediastina  of  thorax,  540,  542,  .574. 
Mediastinal  arteries,  538,  580. 
Mediastinum  testis,  343. 
Medulla  oblongata,  630,  661. 
Medullary  substance  of  kidney,  311. 
velum,  anterior,  653. 
inferior,  655. 
Meibomian  glands,  431. 
Membrana  limitans,  671. 

sacciformis,  89. 
tympani,  504. 
Membrane,  costocoracoid,  13. 
hyaloid,  668. 
Jacob's,  671. 
Membranes  of  the  brain,  367,  617. 

of  the  spine,  610. 
Membranous  urethra,  319,  338. 
Meningeal  arteries,  365,  452. 
Mental  nerve,  444,  456. 
Mesenteric  artery,  inferior,  263,  286. 

superior,  261,  284. 
vein,  inferior,  263. 
suxjerior,  262. 

Mesentery,  251. 
Meso-csecum,  253 
colon,  251. 
rectum,  251. 
Metacarpal  artery,  67. 
Metatarsal  artery,  176. 
Mitral  valve,  558. 
Mons  Veneris,  203,  225. 
Motor  oculi  nen^e,  393,  629. 
Multifidus  spinie  muscle,  608. 
Musculi  papillares,  556,  559. 

pectinati,  554,  558. 
Musculo-phrenic  artery,  538. 

cutaneous  nerve,  171,  178. 

of  the  arm, 
25,  32. 
spiral  nerve,  32,  43. 
Muse  :  abductor  digiti  minimi,  75. 

pedis,  163. 
hallucis,  162. 
indicis,  80. 
oculi,  393. 
pollicis,  76. 
accelerator  urina3,  211, 
accessoi'ius  pedis,  166. 
accessorius     ad  sacro-lum- 

balem,  601. 
adductor  brevis,  120. 

longus,  119. 
magnus,  124. 
obliquus  hallucis, 
167. 
pollicis,  77. 


686 


INDEX. 


Muse :  adductor  oculi,  393. 

transvcrsus  hullucis, 
108. 

polliciH, 
78. 

anconeus,  61. 
arytenoideus,  515. 
arytseno-epiglottideus,  517 
attollens  auriculam,  359. 
attraliens  auriculam,  359. 
azygos  uvuliB,  487. 
biceps  femoris,  142. 

flexor  cubiti,  21,  85. 
biventer  cervicis,  602. 
brachialis  anticus,  28. 
buccinator,  451. 
bulbo-cavernosus,  211,  221. 
cervicalis  ascendens,  601. 
ciliaris,  666. 

circumflexus  palati,  468,  487. 
coccygeus,  329. 
complexus,  602. 
compressor  naris,  434. 

sacculi  laryngis, 
517. 

constrictor  inferior,  482. 

istbmi  faucium, 

488. 
mediuB,  482. 
superior,  483. 
urethrse,  216. 
vaginee,  221. 
coraco-bracliialis,  28. 
corrugator  supercilii,  433. 
oremastericus,  232. 
crico-aryteenoideus  lateralis, 
517. 
posticus, 
515. 

tliyroideus,  515. 
orureus,  117. 
deltoides,  36. 
depressor  alee  nasi,  435. 

anguli  oris,  436. 
labii  infei'ioris,  436. 
diaphragma,  278,  585. 
digastricus,  407. 
erector  clitoridis,  221. 
penis,  211. 
spinas,  600. 
extensor  carpi  radialis  brevior, 
59. 
longior, 
59. 

carpi  ulnaris,  60. 

digiti  minimi,  60. 

digitorum  brevis  pe- 
dis, 174. 

digitorum  communis, 
60. 


Muse  :  extensor  digitorum  longus  pe- 
dis, 173. 

hallucis  longus,  173. 

indicia,  64. 

OKsis  metacarpi  pol- 
licis,  62. 

pollicis  proprius,  173. 

primi  interuodii  iiol- 
licis,  62. 

quadriceps  femoris, 
116. 

secundi  intemodii 
pollicis,  63. 
flexor  accessorius,  1(;6. 

brevis  digiti  minimi,  75. 

pedis,  168. 
carpi  radialis,  47. 

ulnaris,  48. 
digitorum  brevis  pedis, 
161. 
longus  pedis, 

153,  166. 
lirofundus,51, 
74. 

sublimis,  50. 
hallucis  brevis,  167. 

longus,  155, 167. 
pollicis  brevis,  7T. 

longus,  51,  75. 
gastrocnemius,  150. 
gemellus  inferior,  130. 

superior,  130. 
genio-glossus,  465 

byoideus,  464. 
gluteus  maximus,  128. 
medius,  129. 
minimus,  130. 
gracilis,  119. 
hamstrings,  142. 
hyo-glossus,  462. 
iliacus,  120,  293. 
indicator,  64. 
infra-spinatus,  38. 
intercostales  externi,  537. 

interni,  537,  583. 
interossei  manus  dorsales,  80. 

palmares,  79. 
pedis  dorsales,  179. 
plantares,  180. 
interspinales,  608. 
intertransversales,  475,  608. 
ischio-caveniosus,  211. 
latissimus  dorsi,  23,  597. 
laxator  tympani,  508. 
levator  anguli  oris,  436. 

scapuliv,  598. 
ani,  207,  221,  328. 
glandula>  Ihyroideaj, 
428. 

labii  suporioris,  436. 
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Muse  :  levalor  labii  alteque  nasi,  -134. 
menti,  437. 
palati,  487. 
Ijalpebrw,  388. 
levatores  costarum,  609. 
linguales,  513. 
longissimus  dorsi,  601. 
longus  colli,  474. 
hvmbricales  manus,  74. 

pedis,  166. 
masseter,  446. 
multifidus  spinsB,  608. 
mylo-liyoideus,  458. 
obliquus  abdominis  extemus, 
227,  229. 
internuB, 
231. 

capitis  inferior,  603. 

superior,  604. 
oculi  inferior,  394. 
superior,  387. 
obturator  extemus,  126,  132. 

internus,  130,  329. 
ocoipitoTfrontalis,  359. 
omo-hyoideus,  40,  381,  406. 
opponens  digiti  minimi,  75. 

pollicis,  76. 
orbicularis  oris,  436. 

palpebrarum,  433. 
palato-gloasus,  488. 

pharyngeus,  488. 
palmaris  brevis,  70. 

longus,  47. 
pectineus,  120. 
pectoralis  major,  10. 

minor,  14. 
peroneus  brevis,  178. 

longus,  176. 
tertius,  173. 
plantaris,  151. 

platysma  myoides, 376,396, 436. 
popliteus,  152. 
pronator  quadratus,  53. 

radii  teres,  47. 
psoas  magnus,  120,  293. 

parvus,  293. 
pterygoideus  externus,  448. 

internus,  450. 
"        pyramidalis  abdominis,  237. 

nasi,  434.. 
pyriformis,  130,  832. 
quadratus  femoris,  132. 

lumborum,  294. 
quadriceps  ex  tensor  crnri8,116. 
rectus  abdominis,  237. 

capitis  anticus  major, 
474. 
minor,  474. 
lateralis,  472,  474. 
posticus  nuijor,  603. 


Muse:  rectus  capitis  posticus  minor, 
603. 
femoris,  116. 
oculi  externus,  393. 
inferior,  393. 
internus,  393. 
superior,  388. 
retrabens  auriculam,  359. 
rbomboideus  major,  598. 

minor,  598. 
risorius  Santorini,  436. 
sacro-lumbalis,  601. 
salpingo-i^haryngeus,  488. 
sartorius,  115. 
scalenus  anticus,  473. 

medius,  473. 
posticus,  474. 
semi-membranosus,  142. 
spinalis  colli,  607. 

dorsi,  607. 
tendinosus,  142. 
serratus  magnus,  21. 

posticus  inferior,  599. 

superior,  599. 

soleus,  151. 

sphincter  ani  externus,  205. 

internus,  206. 
vaginiB,  221. 
spinalis  dorsi,  600. 
splenius  capitis,  599. 

colli,  599. 
stapedius,  508. 

sterno-oleido-mastoideus,  397. 
hyoideus,  406. 
tbyroideus,  406. 
stylo-glossus,  463. 
hyoideus,  407. 
pharyngeus,  463,468,484. 
subanconeus,  86. 
subclavius,  14. 
subcrureus,  182. 
subscapularis,  40. 
supinator  radii  brevis,  62. 

longus,  58. 
supra-spinatus,  38. 
temporalis,  364,  447. 
tensor  palati,  468,  487. 
tarsi,  445. 
tympani,  508. 
vaginaj  femoris,  114. 
teres  major,  23,  39. 

minor,  38. 
thyro-iirytajuoideus,  517. 
epiglottideus,  51 7. 
hyoideus,  406. 
tibialis  anticus,  172. 

posticus,  164,  192. 
traohelo-itiastoideuS)  602. 
transversalis  abdominis,  234, 
■    ■  293. 
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Muse  :  triinsversiilis  cervicis,  602. 
transversus  linguifi,  514. 

pedis,  168. 
periniei,  211,  221. 

profundus, 
216,  223. 

trapezius,  595. 
triangularis  sterni,  538. 
triceps  extensor  cubiti,  42. 
vastus  externus,  117. 

intemus,  117. 
zygomaticus  major,  436. 

minor,  436. 
Mylo-hyoid  artery,  452. 

muscle,  458. 
nerve,  456. 

Nares,  posterior,  486. 
Nasal  artery,  392,  502. 

lateral,  440. 
cartilages,  446,  494. 
duct,  498. 
fosste,  494. 
nerve,  389,  501. 
Naso-palatine  artery,  502. 

nerve,  491,  501. 
Neck,  anterior  triangle  of,  400. 
posterior,  376,  379. 
side  of,  396. 
deep  dissection  of,  466. 
Nerve  of  Wrisberg,  24. 
Nerv :  abducens,  393,  630. 

accessorius  obturatorii,  123,296. 
acromiales  cutanei,  9,  377. 
Ai-nold's,  478. 
articulares  poplitei,  139. 
artioularis     poplitei  obtura- 

torius,  140. 
auditorius,  631. 
aurioularis  magnus,  363,  377. 

pneumo  -  gastricus, 

363,  478. 
posterior,  363,  441. 
auriculo-temporalis,   361,  444, 
456. 

buccales,  444,  455. 
cardiacus  inferior,  477. 

medius,  476. 
superior,  472. 
cardiaci  pneumo-gastrici,  423, 
577. 

cervicales  descendentes,  377. 

rami  anteriores,  425. 
posteriores,605. 
cervicalis  superiicialis,  377,  397. 
cervico-facialis,  441. 
chorda  tympani,  461,  507. 
ciliares    ganglii  ophtluilmici, 
390. 
iiiisalis,  390. 


Nerv  :  circumHexus,  20,  39. 

claviculares  cutanei,  377. 
coccygealis,  332,  608. 
conimunicans  cervicis,  404, 426. 

fibular!  B,  140. 
tibialis,  139. 
corporis  bulbosi,  210. 
cruralis,  113,  118,  296. 
cutanei  abdominis,  225. 
cutaneus  externus  brachialis, 
25,  45. 
Imubalis, 

110,  296. 
musculo- 
spiralis,4]. 
intemus  bracliialis 
major,  24,  45. 
minor,  24. 
femoris,  114. 
musculo  -  spiralis, 
24,  41. 
medius  femoris,  110. 
palmaris,  45,  55. 
plantaris,  158,  164. 
dorsales  manus,  57. 
dentales  posteriores,  492. 
dentalis,  anterior,  492. 

inferior,  456. 
descendens  cervicis,  404,  423. 
digastricus,  441. 
digitales,  medianre,  73. 

plantares,  164. 
radiales,  57. 
ulnares,  57,  72. 
dorsalis  clitoridis,  224. 
penis,  218. 
ulnaris,  57. 
facialis,  441,  631. 
frontalis,  385. 
genito-cruralis,  110,295. 
glosso-pharyngeus,  466,  468, 

479,631. 
gluteus  inferior,  136,  331. 
gluteus  superior,  134,  331. 
hsBmorrhoidalis  inferior,  208, 
332 

hypoglossus,  423, 461,  471,  477, 
632. 

ilio-ljypogastricus,  22T,  294. 

inguinalis,  110,  227,  294. 
incisorius,  456. 

infra-nuvxillares  nervi  facialis, 
443. 

orbitoles  nervi  facialis 
443. 

orbitalis,  443. 

trochlearis,  390,  443. 
intei'coslales,  581,  608. 
intercosto-luuneralis,  11. 
intcrosseus  onticus,  55. 
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Nerv ;  iutei-oaseus  posticus,  56,  64. 

isohiadicus  major,  136, 143, 331. 

miuor,  136,  331. 
Jacobson's,  480. 
laclii-ymalis,  385,  443. 
laryngeus  extenius,  422,  471. 

inferior,  422,  520. 
superior,  422,  471, 
•  520. 
lingualis,  456,  460. 
luinbales,  rami  anteriores,  294. 

posteriores,  651. 
lumbo-sacralis,  296,  331. 
malares  nervi  facialis,  443. 
malaris,  444. 
massetericus,  455. 
maxiUaris  inferior,  455. 

superior,  492. 
medianus,  32,  54,  73. 
mentalis,  444,  456. 
moUes,  472. 
motor  oculi,  393,  629. 
musculo-outaneus  bracbii,  25, 
32. 

cruris,  171,  178. 
spiralis,  32,  43. 
mylo-liyoideus,  456. 
nasalis,  389,  501. 

maxillaris,  501. 
naso-palatinus,  491,  501. 
obturatorius,  123,  296. 

accessorius,  123, 
296. 

occipitalis  major,  363,  605. 

minor,  363,  377. 
oesopliageales,  579. 
olfactorius,  498,  627. 
ophthalmicus,  443. 
opticus,  392,  627. 
lialatinus  magnus,  491,  500. 

medius,  .501. 

minor,  501. 
palmaris  cutaneus,  45,  55. 
patellaris,  114. 
perforans  Casserii,  25,  45. 
perinseales  superficiales,  210, 
219. 

peronealis,  139,  178. 

petrosus  superiScialis  magnus, 

375,501. 
parvus, 

375,  467. 

pharyngei,  481,  .501. 
pharyngeus  (8tli),  471,  480. 
phrenicuH,  427,  544. 
plantaris  extemus,  165. 

profundus,  170. 

iiitenius,  164. 
pneumo-gastricu.s,    422,  471, 
478,  577,  579,  03 1. 


L-v :  popliteus  externus,  189,  178. 
intemus,  139. 
portio  dura,  441,  031. 

mollis,  631 
pterygoidei,  455. 
pterygo-palatinus,  501. 
pudendus  inferior,  135,  210, 
219. 

pudicus  intemus,  136,  218, 223, 
333. 

pulmonares  posteriores,  5T7. 
radialis,  56. 

respiratorius  externus,  21,  384. 
sacrales,  rami  anteriores,  330. 

posteriores,  608. 
saphenus  externus,  149,  171. 

internus,    114,  119, 
171. 

soiatious  magnus,  136, 143, 331. 

parvus,  135,  331. 
spheno-i^alatini,  492. 
spmalis  accessorius,  425,  471, 

478,  632. 
splanclinicus  major,  281,  583. 

minor,  281,  583. 
minimus,281,583. 
stemales,  377. 
stylo-hyoideus,  441. 
subcutaneus  malse,  396,  444. 
subocoipitalis,  472,  605. 
subscapulares,  21,  40. 
suimi-maxillares  nervi  facialis, 
443. 

orbitalis,  361,  385,  443. 
scapularia,  40,  384. 
trochlearis,361,385, 443. 
sympatheticus  abdominis,  281, 
297. 
cervicis,  423, 

472. 
pelvis,  332. 
thoracis,  582. 
temporalis  nervi  facialis,  361, 
443. 
profundi,  455. 
temporo-facialis,  441. 

malar,  361,  396,  444, 
492. 

thoraoici  anteriores,  20,  581. 

laterales,  11. 
thoracicus  posterior,  21,  384. 
tibialis  anterior,  171,  176. 

posterior,  157. 
tonsilitic,  480. 
trochlearis,  373,  385,  029. 
trifacial,  373,  455,  ()30. 
tynipanicus,  480. 
ulnaris,  32,  50,  72,  78. 
Vidianus,  501. 
Nodule,  665. 

V  Y 


INDEX. 


Nose,  cartilages,  446. 
cavity  ot,  494. 
meatus  of,  495. 
nerves  of;  498. 
septum  of,  494. 
Nuck,  canal  of,  349. 
Nutritious  artery  o£  femur,  122. 

of  fibula,  156. 
of  humerus,  30. 
of  tibia,  157. 

Nymphte,  204. 


Obliquus  abdominis  extemus,  227,229. 

intemus,  231. 
capitis  muscles,  604. 
oculi  inferior,  394. 
superior,  387. 
Obturator  artery,  107,  315,  325. 
fascia,  317. 
ligament,  352. 
muscle,  external,  126,  132. 

internal,  130,  329. 
nerve,  123,  296. 
Occipital  artery,  364,  412,  602. 
lobe  of  brain,  637. 
nerve,  363,  605. 
sinus,  369. 
Occipito-atlanbal  ligaments,  524. 
axial  ligament,  527. 
frontalis  muscle,  359. 
Odontoid  ligaments,  527. 
CEsopbageal  arteries,  580. 

nerves,  579. 

opening  of  diaphragm, 
280. 

QSsophagus,  connections  of,  427,  574. 

structure,  575. 
Olfactory  bulb,  627. 

nerve,  498. 
peduncle,  627. 
region,  498. 
Olivary  body,  G30. 
Omentum,  great,  2.50. 

small,  250. 
splenic,  254. 
Omo-liyoid  muscle,  40,  381,  406. 
Openings  in  diaphragm,  280. 

adductor  mngnus,  118. 
Ophthalmic  artery,  391. 

ganglion,  390. 
nerve,  443. 
vein,  392. 
Opponens  minimi  digili,  75. 

jjollicis  mus(^l(',  76. 
Optic  commissure,  626. 
nerve,  392,  627. 
thalamus,  642,  650. 
tract,  627. 
Ora  serrata,  669. 


Orbicular  ligament  of  the  radius,  89. 
Orbicularis  oris,  436. 

palpebrarum,  433. 

Orbit,  385. 

Ossicula  auditus,  507. 
Os  uteri,  347. 
Otic  ganglion,  467,  502. 
Ovary,  349. 

arteries  of,  285. 


Palate,  hard,  491. 
soft,  487. 

Palatine  arteries,  posterior,  491,  501. 
artery,  inferior,  465. 
nerves,  500. 
Palato-glossus,  488. 

pharyngeus,  488. 
Palm  of  the  hand,  68. 
Palmar  arch,  deep,  72,  78. 

superfcial,  71. 
fascia,  69. 

nerves,  superficial,  45,  55. 
Palmaris  brevis  muscle,  71. 

longus  muscle,  47. 
Palpebra;,  430,  444. 
Palpebral  arteries,  392. 

ligament,  430. 
Pancreas,  connections,  272. 

structure  of,  303. 
Pancreatic  arteries,  21)7. 

duct,  273,  303. 
Pancreatico-duodenal  arteries,  261, 
266. 

PapilltE  of  the  tongue,  511. 
Parotid  gland,  437. 
Parts  beneath  deltoid,  37. 

sterno-mastoid,  404. 
gluteus  maximus,  129. 
behind  inner  malleolus,  1.58. 

triingularliganient,216. 
passing  through  superior  aper- 
ture of  thorax,  584. 
Patellar  nerve,  114. 

plexus,  114. 
Pectineus  muscle,  120. 
Pectoralis  major  musdo,  10. 

minor  muscle,  14. 
Peduncles  of  the  cei-ebelhnn,  653. 
Peduncle  of  the  cerebrum,  629. 

of  the  pineal  body,  652. 
Pelvic  cavity,  314. 
fascia,  316. 
floor,  328. 
plexus,  332. 
side-view,  318. 
viscera,  male,  333. 

female,  343. 
Pelvis,  dissection  of,  314. 
Penis,  244. 
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Penis,  structure  of,  334,  340. 
Perforaus  Casserii  nerve,  25,  45. 
Perforating  arteries  of  the  femoral, 
12'2,  143. 
of  internal  mam- 
mary, 539. 
of  the  palm,  79. 
of  the  sole,  169. 

Pericardium,  544. 

vessels  of,  418,  538. 
Perinreal  artery,  superficial,  210,  219. 
body,  220. 

fascia,  deep,  213,  223. 

superficial,  209,  216. 
nerves,  superficial,  210,  219. 
Perinasum,  both  sexes,  205. 

female,  203,  218. 
male,  203,  209. 
Periosteum  of  the  orbit,  385. 
Peritoneal  pouches,  257. 
Peritoneum,  248. 

of  female  pelvis,  251, 256. 
of  male  pelvis,  251,  256. 
Peroneal  artery,  156. 

anterior,  157,  175. 
nerve,  139,  178. 
Peroneus  brevis  muscle,  177. 

longus  muscle,  176. 
tertius  muscle,  173. 
Pes  accessorius,  645. 
anserinus,  441. 
liippocamx^i,  646. 
Petrosal  ganglion,  479. 

nerve,  large,  375,  501. 

small,  375,  4fi7. 
sinus,  inferioi',  371. 
superior,  371. 
Peyer's  glands,  301. 
Pharyngeal  ascending  artery,  468, 481. 
nerve,  471,  480,  501. 
plexus,  480. 
Pharynx,  475,  482. 

fibrous  bag  of,  484. 
interior,  486. 
muscles  of,  482. 
openings  of,  486. 
Phrenic  artery,  282,  538. 

nerve,  427,  544. 
Pia  mater  of  the  brain,  618. 

of  the  cord,  611. 
Pillars  of  the  abdominal  ring,  231. 
of  the  fauces,  476. 
of  tlie  fornix,  643,  652. 
Pineal  body,  602. 
Pinna,  or  am-icle  of  the  car,  432. 
Pituitai-y  body,  366,  626. 

membrane,  498. 
Plantar  fascia,  160. 

arch  of  artery,  1 69. 
arteries,  163,  169. 


Plantar  ligament,  long,  192. 

nerve,  external,  165,  170. 
internal,  164. 
Plantaris  muscle,  151. 
Platysma  myoides  muscle,  376,  396, 

436. 
Pleiu-K!,  539. 
Plexus,  aortic,  281. 

brachial,  19,  384. 
cardiac,  superficial,  553. 

deep,  571. 
carotid,  374. 
cavernous,  374. 
cervical,  425. 

superficial,  377. 
choroides,  643,  649. 
gulee,  575. 
hypogastric,  332. 
lumbar,  294. 
mesenteric,  inferior,  264. 

superior,  263. 
oesox^hageal,  575. 
patellar,  114. 
pelvic,  332. 
pharyngeal,  480. 
1  pulmoniiry,  posterior,  579. 

1  sacral,  330. 

solar,  281. 
Plica  semilunaris,  431. 
Pneumo-gastric  nerve,  422,  471,  478, 

577,  579. 
Pomum  Adarai,  522, 
Pons  Varolii,  629. 
Popliteal  artery,  140. 

fascia,  137. 
glands,  141. 

nerve,  external,  139,  178. 
internal,  139. 
space,  137. 
vein,  141. 
Popliteus  muscle,  152. 
Poftio  dura,  441,  631. 

mollis,  631. 
Posterior  chamber  of  eye,  664. 
commissure,  650. 
elastic  layer  of  cornea,  663. 
ligament  of  knee,  181. 
medullary  velum,- 655. 
triangle  of  tho  neck,  376, 
379. 

Pouch,  laryng"cal,  519. 
Poupart's  ligan\ent,  100,  229. 
Prepuce,  244. 
Prevertebral  region,  473. 
Princcps  corvicis  artery,  603. 

pollicis  artery,  78. 
Processus  cochleariformis,  506. 

a  cerebello  ad  niediillam, 
654. 

ad  pontem,  654. 
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Processus  a  cerebello  ad  tostem,  653. 

vermiformes,  653,  655. 
Profunda  artery,  inferior,  31. 
of  the  hand,  72. 
of  the  neek,  421,  007. 
of  the  thigh,  113,  122. 
superior,  31,  44. 
Promontory,  505. 
Pronator  quadratus  muscle,  53. 

radii  teres  muscle,  47. 
Prostate  gland,  connections,  321. 

structure,  335. 
Prostatic  part  of  the  uretlu-a,  338. 

sinuses,  338. 
Psoas  magnus  muscle,  120,  293. 

fiarvus  muscle,  293. 
Pterygoid  arteries,  453. 

nerves,  455. 
Pterygoideus  externus  muscle,  448. 

internus  muscle,  450. 
Pterygo-maxillary  ligament,  451. 

region,  446. 
palatine  artery,  502. 
nerve,  501. 
Pubic  symphysis,  353. 
Pudendal  inferior  nerve,  135, 210, 219. 
Pudic  arteries,  external,  102,  112. 

artery,  internal,  133,  216,  223, 
325. 

nerve,  internal,  136,  218,  223, 
833. 

Pulmonary  artery,  563. 

nerves,  579. 

veins,  566. 
Puncta  laclirymalia,  430. 
Pyloric  arteries,  266. 
Pylorus,  299. 

Pyramid  of  the  cerebellum,  655. 

of  the  tympanum,  505. 
Pyramidal  masses  of  kidney,  313. 
Pyramidalis  abdominis  muscle,  237. 

nasi  muscle,  434. 
Pyriformis  muscle,  130,  332. 

Quadratus  femoris  muscle,  132. 

lumborum  muscle,  294. 
Quadriceps  e.xtensor  cruris,  116. 

Radial  artery,  49,  65. 
nerve,  56. 
vein,  25,  45. 
Radialis  indicis  artery,  79. 
Radio-carjial  articuhition,  90. 

ulnar  articulations,  89. 
Eanine  artery,  464. 
Receptaculum  chyli,  297,  575. 
Recto-vaginal  pouch,  251,  315. 
vesical  fascia,  317. 

pouch,  251,  315. 
Rectum,  conjiections  of,  275. 


Rectum,  structure,  333,  343. 
Rectus  abdominis  muscle,  237. 

capitis  anticus  major,  474. 

minor,  474 
lateralis,  472,  474. 
posticus  major,  603. 

minor,  603. 
femoris,  116. 
oculi  extemus,  393. 
inferior,  393. 
intenius,  393. 
sujierior,  388. 
Recurrent  interosseous  artery,  64. 
radial,  49. 
tibial,  175. 
ulnar,  53. 

nerve  of  pneumo-gastric, 

422,  520. 
nerve  of  the  peroneal,  140. 
Removal  of  the  brain,  366. 
Renal  artery,  285,  312. 

vein,  285. 
Respiratory  nerve,  external,  21,  384. 
Restiform  body,  661. 
Retma,  669. 

Retrahens  auriculam,  359. 
Rhomboideus  major  muscle,  598. 

minor,  598. 
Rima  of  the  glottis,  520. 
Ring,  abdominal,  external,  230,  238. 
abdominal,  internal,  239,  245. 
femoral,  107. 
Risorius  Santorini  muscle,  436. 
Root  of  the  limg,  545. 
Round  ligament  of  the  liip-joiut,  148. 

of  the  liver,  255. 
of  the  uterus,  256, 

315,  349. 
of  the  radius,  90. 

Sacculus  laryngis,  519. 
Sacral  artery,  lateral,  326. 

middle,  286. 
ganglia,  332. 

nerves,  anterior  branches,  330. 

posterior  branches,608. 
plexus,  330. 
Sacro-coccygeal  articulation,  352. 
iliac  articulation,  350. 
vertebral  articulation,  350. 
lumbalis  muscle,  601. 
sciatic  ligaments,  351. 
Saphenous  opening,  105. 

nerve,  external,  149,  171. 
internal,  114,  119 
171. 

vein,  external,  149,  170. 
internal,  102,  170. 
Sartorius  muscle,  115. 
Scaleni  muscles,  473. 
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Scalp,  clisseclion  of,  358. 
Scapula,  parts  about,  !!5. 
Scapular  artery,  posterior,  41,  -120, 
598. 
ligaments,  82. 
muscles,  35. 
Scapulo-clavicular  articidation,  83. 

humeral  articulation,  84. 
Scarpa's  triangle,  110. 
Sciatic  artery,  133,  325. 

nerve,  lai'ge,  136,  143. 
small,  135,  331. 
Sclerotic  coat  of  the  eye,  662. 
Second  nerve,  392,  627. 
Semicircular  canals,  511. 
Semilunar  cartilages,  185. 

ganglia,  281. 
valves,  557,  560. 
Seminal  ducts,  821,  341. 
Seminiferous  tubes,  343. 
Semi-membranosus  muscle,  142. 
spinalis  muscle,  607. 
tendinosus  muscle,  142. 
Septum  crurale,  107. 

intermuscular  of  the  arm,  26. 

of  the  thigh, 
110. 

lucidum,  644. 
narium,  494. 
pectiniforrae,  840. 
ventriculonim,  552. 
Serratus  magnus  muscle,  21. 

posticus,  599. 
Seventh  nerve,  441,  681. 
Sheath  of  the  axillary  vessels,  14. 

of  the  femoral  vessels,  106. 
of  the  fingers,  50,  74. 
of  the  rectus,  235. 
of  the  toes,  162. 
Shoulder  joint,  84. 
Sigmoid  artery,  263. 

flexure  of  the  colon,  275. 
Sinus,  aortic,  560. 
basihu-,  371. 
cavernous,  871. 
circular,  of  Bidley,  372. 
coronary,  558. 
lateral,  370. 

longitudinal,  inferior,  369. 

superior,  365. 
occipital,  369. 
petrosal  inferior,  871. 

sujierior,  871. 
pocularis,  388. 
prostaticus,  338. 
spheno-parietal,  372. 
straight  of  the  skull,  369. 
torcular,  369. 
transverse,  871. 
of  Valsalva,  C57,  660. 


Sixth  nerve,  393,  680. 
Small  intestine,  269,  299. 

omentum,  250. 
Socia  parotidis,  437. 
Soft  commissure,  650. 
palate,  487. 

muscles  of,  487. 
Solar  plexus,  281. 
Sole  of  the  foot,  dissection  of,  159. 
Soleus  muscle,  151. 
Spermatic  artery,  285. 

cord,  248. 
fascia,  231. 
veins,  286. 
Spheno-palatine  artery,  502. 

ganglion,  499. 
nerves,  492. 
Sphincter  ani,  205. 

vaginiB,  221. 
Spigelian  lobe;  307. 
Spinal-accessory  nerve,  425,  471,  478. 
arteries,  612,  619. 
cord,  609,  613. 

membranes  of,  610. 
structure,  612. 
nerves,  615. 

roots  of,  615. 
veins,  609. 
Spinalis  dorsi  muscles,  600. 
Splanchnic  nerves,  281,  583. 
Spleen,  connections  of,  277. 

structure  of,  303. 
Splenic  .artery,  266,  267. 
omentum,  254. 
vein,  267. 
Splenius  muscle,  599. 
Spongy  bones,  495. 

part  of  the  urethra,  840. 
Stapedius  muscle,  508. 
Stapes  bone,  508. 
Stellate  ligament,  589. 
Stenson's  duct,  487. 
Sterno-clavicular  articulation,  82, 403. 
cleido-mastoid  muscle,  397. 

parts  beueatli,  404. 
hyoid  muscle,  406. 
thyroid  muscle,  406. 
Stomach,  form  and  divisions,  267. 
connections  of,  267. 
structure  of,  297. 
Straight  sinus,  369. 
Stylo-glossus  muscle,  468. 

hyoid  ligament,  466,  469. 
muscle,  407. 
nerve,  441. 
mastoid  artery,  418. 
maxillary  ligament,  449. 
pharyngeus  muscle,  463,  468, 
484. 

Subaucoueus  muscle,  86. 
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Subaraclmoid  space,  618. 

of  the  cord,  (ill. 
Subclavian  artery,  382,  4H,  J20. 

left,  J15,  GG9. 
right,  414. 
vein,  421. 
Subclavius  muscle,  14. 
Subcrureus,  182. 

Subcutaneous  malar  nerve,  396,  444. 
Sublingual  artery,  464. 

gland,  460. 
Submaxillary  ganglion,  460. 

gland,  459. 
region,  458. 
Submental  artery,  412. 
Suboccipital  nerve,  472,  605. 

region,  604. 
Subpubic  ligament,  353. 
Subscapular  artery,  17,  41. 

nerves,  21,  40. 
Subscapularis  muscle,  40. 
Sulcus,  longitudinal,  of  the  liver,  305. 
transverse,  305. 
of  the  spinal  cord,  614. 
Superficialis  cervicis  artery,  382,  420. 

nerve,  377,  897. 
voice  artery,  49. 
Supinator  radii  brevis,  62. 

longus,  58. 
Suiira-orbital  artery,  361,  386,  391. 

nerve,  361,  385,  443. 
renal  artery,  285. 

caj)sule,  292,  313. 
scapular  artery,  39,  382,  420. 

nerve,  40,  384. 
spinatus  muscle,  38. 
trochlear  nerve,  361,  385,  448. 
Sural  arteries,  141. 
Suspensory  ligament  of  the  lens,  668. 

of  the  liver,  249. 
of  the  penis,  244. 
Sympathetic  nerve  in  the  abdomen, 
281,  297. 
in  the  neck,  423, 
472. 

in  the  pelvis,  332. 
in   the  thorax, 
582. 

Symphysis  pubis,  353. 

Synovial  membranes  of  elbow,  88. 

of  tlie  foot,  195. 

of  Itncc,  186. 

of  shoulder,  86. 

of  wrist,  93. 


Tajnia  hippocampi,  646. 

seniicircularis,  642. 
Tapotum  lucidum,  668. 
Tarsal  artery,  175. 


Tarsal  cartilages,  444. 

ligaments,  192,  444. 
Tarso-metatarsul  articulations,  194. 
Teeth,  491. 
Temi^oral  artery,  362. 

deep,  453. 
fascia,  364. 
lobe,  636. 
muscle,  364,  447. 
nerves,  deep,  455. 

superficial,  361,  443. 
vein,  363. 
Temporo-facial  nerve,  441. 

maxillary  articulation,  448. 
Tendo  Achillis,  150. 

oculi,  430. 
Tenon,  capsule  of,  394. 
Teusor  i^alati  muscle,  468,  487. 
tarsi,  445. 
tympani,  508. 
vaginae  femoris,  114. 
Tentorium  cerebelli,  369. 
Teres  major  muscle,  23,  39. 

minor  muscle,  38. 
Testis,  descent  of,  242. 

structure  of,  341. 
Thalamus  opticus,  642,  6.50. 
Thigh,  dissection  of,  back,  141. 

front,  102. 
inner  side,  119. 
Third  nerve,  393,  629. 

ventricle,  649. 
Thoracic  aorta,  579. 

arteries,  17. 
duct,  422,  575. 
ganglia,  582. 
nerves,  19. 
Thorax,  537. 

superior  aperture  of,  584. 
Thyro-arytreuoid  ligaments,  519. 
arytajnoideus  muscle,  517. 
ep'iglottidean  ligament,  521. 
hyoid  membrane,  521. 
muscle,  406. 
nerve,  405,  423. 
Thyroid  artery,  inferior,  420. 

lowest,  568. 
superior,  411. 
axis  of  artery,  418. 
body,  427. 
cartilage,  521. 
vein,  inferior,  420. 
middle,  413. 
superior,  413. 
Tibial  artery,  anterior,  157,  174. 

posterior,  155. 
nerve,  anterior,  171,  176. 

posterior,  157. 
veins,  anterior,  174. 
posterior,  156. 
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Tibialis  anticns  muscle,  172. 

posticus,  154,  192. 
Tibio-flbular  articulations,  187. 

tarsal  articulation,  189. 
Tongue,  511. 

muscles  of,  513. 

nerves  of,  514. 

papillfB  of,  511. 
Tonsil,  490. 
Tonsillitic  artex-y,  466. 
Torcular  Heropbili,  369. 
Trachea,  connections  of,  427,  571. 

structure  of,  .585. 
Tracbelo-mastoicI  muscle,  602. 
Tragus,  432. 

Transverse  arteries  of  pons,  619. 

fissure  of  the  cerebrum, 
647. 

fissure  of  the  liver,  305. 
ligament  of  acetabulum, 
148. 
of  atlas,  527. 
of  knee,  185. 
of  metacarpus, 

79,  94. 
of  metatarsus, 

178. 
of  scapula,  83. 
perineal  artery,  210,  219. 
sinus,  371. 
Transversalis  abdominis  muscle,  234, 
293. 

cervicis  muscle,  602. 
colli  artery,  382,  420. 
faciei  artery,  440. 
fascia,  238.' 

humeri  artery,  39,  382, 
420. 

Transversus  linguse,  514. 

l^etlis,  108. 
perinaei,  211,  221. 

deep,  216,  223. 
Trapezius  muscle,  595. 
Trapezoid  ligament,  83. 
Triangle  of  the  neck,  anterior-,  400. 

posterior,  37(),  379. 
in  front  of  elbow,  34. 
inferior  carotid,  403. 
submaxillary,  400. 
superior  carotid,  401. 
Hesselbach's,  246. 
Scarpa's,  110. 
Triangular  cartilage  of  the  nose,  494. 
fascia  of  groin,  229. 
fibro-cartilage  of  wrist,  93. 
ligament  of  the  uretlira, 

213,  218,  318. 
space  of  the  thigh,  110. 

elbow,  34. 
bladder,  837. 


Triangularis  sterni  muscle,  538. 
Triceps  extensor  cubiti,  42. 
Tricuspid  valve,  556. 
Trigouum  vesicce,  337. 
Trochlea,  388. 

Troclilear  nerve,  373,  385,  029. 
Tuber  annulare,  629. 

oinereuni,  626. 
Tubercula  quadrigemina,  652. 
Tuberculum  Loweri,  554. 
Tubuli  seminiferi,  343. 

uriniferi,  313. 
Tunica  albugiuea,  of  the  ovary,  349. 

testis,  342. 

Ruyschiana,  665. 
vaginalis,  243,  341. 
vasculosa  testis,  342. 
Tympanic  nerve,  480. 
Tympanum,  503. 

muscles  of,  508. 
ossicles  of,  507. 

Ulnar  artery,  513. 

nerve,  32,  56,  72. 

deep  branch  of,  78. 

veins,  25,  45. 
Umbilical  region  of  the  abdomen,  249. 
Ureter,  292,  321. 

Urethra,  female,  connections,  322,  344. 

orifice  of,  204,  341. 
structure,  344. 
lUide,  interior,  337. 

connections,  319. 
Uriniferous  tubes,  313. 
Uterine  arteries,  325,  348. 
Utero-sacral  ligaments,  348. 
Uterus,  345. 

connections  of,  322. 
ligaments  of,  256,  315,  317. 
structure  of,  348. 
Uvula  ccrebelli,  655. 
palati,  487. 
vesicas,  337. 

Vagina,  connections,  323. 

strnctui'e  and  form,  34  1. 
Vaginal  arteries,  325,  348. 
Vagus  nerve,  422,  471,  478. 
Valve  of  csecum,  303. 

coronary,  554. 

Eustachian,  554,  5G3. 

mitral,  558. 

pyloric,  299. 

semilunar,  557,  600. 

Thebesian,  554. 

tricuspid,  550. 

of  Vieussens,  053. 
I  Viilvultt!  conniventes,  300. 
'  Vas  deferens,  321,  341. 
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Vas  aberrans,  342. 
Vasa  brevia  avtei-ies,  2(57. 
eli'erentia  testis,  343. 
recta  testis,  343. 
vortioosa,  665. 
Vastus  extemus  muscle,  117. 

iuternus  muscle,  117. 
Vein,  aiigulai',  440. 

ascending  pharyngeal,  468. 
auricular  posterior,  413. 
axillary,  19. 
azygos,  297,  576. 

minor-,  581. 
basilic,  25. 

bracliio-oeplialic,  569. 
cava,  inferior,  288,  553.  ' 

superior,  553,  667. 
cejphalic,  25. 

coronary  of  tlie  heart,  553. 
diaphragmatic  inferior,  284. 
dorsal,  of  the  penis,  218. 
dorsi-spinal,  609. 
emulgent,  285. 
facial,  440. 
femoral,  113. 
of  Galen,  369,  646. 
hismorrhoidal,  263. 
iliac,  common,  287. 
external,  288. 
internal,  326. 
infra-orbilal,  455,  493. 
innominate,  569. 
intercostal,  581. 

superior,  421. 
jugular,  anterior,  397. 

external,  377,  397. 

internal,  413,  470,  477. 
lingual,  464. 
maxillary,  internal,  455. 
median,  of  the  ann,  25,  45. 

basilic,  25. 

cephalic,  25. 
meningo-raehidian,  654. 
mesenteric,  inferior,  263. 

superior,  262. 
oiihthalmic,  392. 
phrenic,  inferior,  284. 
jiopliteal,  141. 
portal,  277. 

profunda  of  the  thigh,  123. 
pudic,  external,  113. 

internal,  133,  218. 
pulmonary,  566. 
radial,  (cutaneous,  25,  45. 
renal,  285. 
sacral,  lateral,  326. 

middle,  286. 


Vein,  saphenous,  external,  149,  170. 

internal,  102,  170. 
spermatic,  286. 
spinal,  609,  623. 
splenic,  267,  284. 
subclavian,  421. 
temporal,  superficial,  363. 
thyroid,  inferior,  420. 
middle,  418. 
sujoerior,  413. 
tibial,  anterior,  174. 

posterior,  156. 
transverse  cervical,  882. 
ulnar,  25,  45. 
ujnbilical,  562. 
vertebral,  418,  605. 
Velum  interpositum,  646. 

pendulum  palati,  487. 
Vena  cava,  inferior,  288,  553. 

oijening  for,  280. 
superior,  553,  567. 
porta;,  277. 
Ventricles  of  the  brain,  fifth,  644. 

fourth,  657. 
lateral,  641. 
third,  649. 
of  the  heart,  left,  558. 

right,  556. 
of  the  laiynx,  519. 
Vermiform  appendix,  274. 

processes,  6(53,  655. 
Vertebral  artery,  417,  475,  605,  619. 

vein,  418,  605. 
Veru  montanum,  338. 
Vesical  arteries,  324. 
Vesiculre  seminales,  connections,  322 

structui-e,  336. 
Vessels  of  root  of  neck,  568. 
Vestibule  of  the  ear,  508. 
Vidian  artery,  502. 

nerve,  501. 
Villi,  intestinal,  300. 
Vitreous  humour,  668. 
Vocal  cords,  519. 
Vulva,  203. 

Vulvo-scrotal  sacs,  219. 

Wharton's  duct,  459. 
Willis,  circle  of,  623. 
Winslow's  foramen,  252. 
Wirsung,  canal  of,  273. 
Wrisberg's  nerve,  24. 
Wrist  joint,  90. 

Yellow  spot  of  eyeball,  669. 

Zygomatic  muscles,  436. 
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By  F.  Wood  Jones,  D.Sc,  M.B.,  B.S.,  Professor  of  Anatomy,  University 
of  Adelaide.    125  lUustrations.    15s.  net. 
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The  Anatomy  of  the  Human  Skeleton.  By  J.  Ernest 

Fkazek,  F.R.C.S.,  Professor  of  Anatomy,  University  of  London. 
219  Illustrations,  many  in  colours.   35s.  net. 

Anatomical  Terminology,  with  Special  Reference  to 

the  B.N.A.   By  L.  F.  Baekee,  M.D.    With  Illustrations,   os.  net. 

A  Manual  of  Practical  Anatomy.    By  the  late  Prof. 
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India.   Published  under  the  Authority  of  the  Government  of  India.   By  \ 

Sir  William  J.  Mooee,  K.C.I.E.,  M.D.   Eighth  Edition,  edited  by  Major  \ 

C.  A.  Spkawson,  M.D.,  I.M.S.    69  Engravings.    Eepriniing.  ( 

Waring 's  Bazaar  Medicines  of  India.    By  Lt.-Col.  ) 

C.  p.  LuKis,  I.M.S. .Principal,  Medical  College,  Calcutta.  6thEd.  6s.net.  ) 

The  Blood:   how  to  Examine  and   Diagnose  its  \ 

Diseases.     By  Alfhed  C.  Cor.ES,  M.D.,  D.Sc,  F.R.S.Edin.    Third  ( 

Edition.    7  Coloured  Plates.    lOs.  6rf.  net.  ( 

Lectures  on  Medicine  to  Nurses.     By  Herbert  E.  j 

Cuff,  M.U.,  F.R.C.S.    Sixth  Edition.   29  Illustrations.   3«.  6rf.  net.  ) 

On  Alcoholism :  Its  Clinical  Aspects  and  Treat- 
ment. By  Fhanhis  Hauk,  M.D.,  Medical  Suporinteudeut  of  the  Norwood  \ 
Sanatorium,  Beckenham.   5s.  net.  \ 

Venereal  Disease,  its  Prevention,  Symptoms  and  ) 

Treatment.     By  H.  Wanset  Bavlt,  M.C.     With  53  lUustrations.  ) 

108.  Gd.  net.  I 
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Massage :  Its  Principles  and  Practice.     By  James 

B.  Mennell,  M.A.,  M.D.,  B.C.,  Med.  Officer,  Pbysico-Theraiieutic  Dept., 
St.  Thomas's  Hospital,  and  Military  Ortlio'pasdic  Hospital,  Shepherd's 
Bush.  With  Introduction  by  Sir  R.  Joses,  C.B.,  P.B.C.S.  Second 
Edition.  With     Illustrations.  net. 

Massage  and  Medical  Gymnastics.    By  Dr.  Emil 

S  Kleen.   Translated  by  Mina  L.  Dobbie,  M.B.,  B.Ch.,  Med.  Office, 

\  Chelsea  Physical  Training  College.   With  182  Illustrations.    21s.  net. 

\    Treatment  of  Tuberculosis.    By  Albert  Eobin,  Pro- 

?  fessor  of  Clinical  Therapeutics,  Paris  Faculty  of  Medicine.  Translated 

(  \>y  Dr.  Leok  Blauc  and  H.  de  Meric.   2l8.  net. 

)    The  Cure  of  Obesity  and  Obese  Heart.    By  J.  S. 

\  Kellett  Smith,  F.R.C.S.Eng.    12  Illustrations.    3s.  Gd.  net. 

Researches   on   Rheumatism,    By  F.  J.  Poynton, 

M.D.,  F.R.C  P.Lond.,  and  Alexandee  Paine,  M.D.,  B.S.Lond.  With 
100  Illustrations  and  a  Coloured  Frontispiece.   15s.  net. 

Vicious  Circles  in  Disease.    By  J.  B.  Hurry,  M.A., 

M.D.  Third  Edition.  With  Illustrations.  15s.  net.  Poverty  and  its 
Vicious  Circles.  5s.net.  The  Vicious  Circles  of  Neurasthenia  and 
their  Treatment.  38.  6d.  net.  Vicious  Circles  in  Sociology  and  their 
Treatment.  2/.  net.  The  Ideals  and  Organisation  of  a  Medical 
Society.    2s.  net. 

Diseases  of  the  Stomach.     By  C.  D.  Aaron,  Sc.D., 

M.D.,  Professor  of  Gastro-enterology,  Detroit  College  of  Medicine. 
42  Illustrations  and  21  Plates.    21s.  net. 

Ulcer  of  the  Stomach  and  Duodenum.    By  Samuel 

Fenwick,  M.D.,  F.R.C.P.,  and  W.  Soltau  Fenwiok,  M.D.,  B.S.  66 
Illustrations.  10s.  6d.  net.  Cancer  and  other  Tumours  of  the 
stomach.   70  Illustrations.   lOs.  6d.  net. 

The  Schott  Methods  of  the  Treatment  of  Chronic 

Diseases  of  the  Heart.  By  W.  Bezlt  Thoiine,  M.D.,  M.R.C.P.  Fifth 
Edition.   Illustrated.   58.  net. 

The  Clinical  Examination  of  Urine.    By  Lindley 

Scott,  M.A.,  M.D.   -11  original  Plates  (mostly  in  colours).   158.  net. 

Urine  Examination  made  easy.     By  Thomas  Cab- 

UUTHERS,  M.B.,  Ch.B.   Third  Edition.    Is.  net. 

Electricity  :  Its  Medical  and  Surgical  Applications. 

By  C.  S.  Potts,  M.D.,  Professor  of  Neurology,  University  of  Pennsyl- 
vania.  With  356  Illustrations  and  6  Plates.   IBs.  net. 

Rational  Organotherapy.   Translated  from  tlie  Eussian 

Text  by  Prof.  Dr.  A.  von  Poehl.   Vol.  I.   Ts.  6d.  net. 

Uric  Acid  as  a  Factor  in  the  Causation  of  Disease. 

By  Albxandbk  Haio,  M.D.,  F.R.C.P.,  Physician  to  the  Metropolitan 
Hospital.  Seventh  Edition.  75  Illustrations,  lis.  not.  Uric  Acid 
in  the  Clinic.  5s.  net.  Uric  Acid,  an  Epitome  of  the  Subject. 
Second  Edition.    28.  6rf.  net. 
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^^^^/t^l^^-T^^^^tment  of  Wounds   and   Injuries.  . 

rL?'  «  E^'Si-i^.  M.S.,  P.R.C.S.,  Special  Mil.  Surg.  Hosp.  Shepherd's 
fs^Mt  Bartholomewls  Hospital.    With  144  lilustratfons'  ) 

^  ^^^n''.^^^^        Surgery.     By  E.  Waeeen,  M.D.,  ) 

IliuMoi^^^^^^  ^ith  504  Original  { 

Surgical  Pathology  and  Morbid  Anatomy.    By  Sir  / 

tsaiBt^dl^i<'^^''r-  ^•^•C-S..  Surgeon  to  St.  Bartholomew's  Hospital,  / 
mpw'«  WnL  ;  f  •  o  "?,"?!!?''  Lecturer  on  Pathology,  St.  Bartholo^  ) 

mew  8  Hospital.   Sixth  Edition.   With  200  Illu,strations.   10».  Grf.  net. 

A  ^lanual  of  Surgical  Diagnosis.    By  James  Bebet,  ( 

Royal  P^leHofpm'  6^.°"       "^"^  °"  ^"^^^^^       ''''  \ 

A  Manual  of  Surgery.    By  F.  T.  Stewart,  M.D.,  Pro-  ^ 

i%T?u  °l  CImical  Surgery,  .Tefferson  Medical  College.  Thu-d  Edition.  ( 
671  Illustrations.    IGs.  net.  ( 

A  Synopsis  of  Surgery.    By  E.  F.  Tobin,  Sur  a;eou  to  ) 

St.  Vincent's  Hospital,  Dublin.   Second  Edition.   68.6rf.net.  ) 

Ovariotomy  and  Abdominal  Surgery.   By  Haeeison  } 

Ceipps,  F.R.C.S.,  Surgical  Staff,  St.  Bartholomew's  Hospital.    2o«.  net.  : 

By  the  same  Author.  ; 
Rectum  and  Anus,  including 

the  Sixth  Edition  of  the  Jacksonian  Prize  Essay  on  Cancer.  Fourth  ' 
Edition.   With  14  Plates  and  34  Illustrations.   lOs.  6<i.  net.  \ 

Cancer  of  the  Rectum,  especially  considered  with  ) 

^?^'^^.}'°}^l^^'S\oa,^'^recitment.  Jacksonian  Prize  Essay.  Sixth  Edition.  ^ 
vvitn  l.j  Plates  and  several  Engravings.  5s.net. 

Diseases  of  the  Rectum,  Anus,  and  Sigmoid  Colon. 

HL,.;;„i^7'''Tj'°r-,  ^"Y^''^''*'  ^"•R-C.S.,  Senior  Surgeon  to  St.  Mark's  { 
Hospital  for  Fistula  and  other  Diseases  of  the  Rectum.  Thii-d  Edition.  > 
lO^  Illustrations.   lOe.  6d.  net.  "> 

Minor  Surgery  and  Bandaging.    Seventeenth  Edition.  ! 

(Heath,  Pollard  and  Davies).  By  Gwtnne  Williams,  M.S.,  F  R  C  S  ' 
^ferf'^net  ^"'^"^'y  College  Hospital.     206  Engravings'.  ( 

Injuries  and  Diseases  of  the  Jaws.    By  Cheistophee  I 

Hkath,  F.R.C.S.  Fourth  Edition.  Editedby  H.  P.  Dkan,  M  S  PRCS  : 

Assistant  Surgeon,  London  Hospital.   187  Illustrations.    14*.  net.      '"  { 

By  the  same  Author.  ; 
Clinical  Lectures  on  Surgical  Subjects  delivered  at 

University  College  Hospital.   First  Series,  6«. ;  Second  Series,  6».  net. 

Surgical  Nursing  and  After- Treatment.    Bv  H.  C.  ' 

RuriiERi^itD   Dahling,   M.D.,    F.R.C.S.,    Assistant  Surgeon,  South 
Sydney  Hospital.    With  129  Illustrations.   8...  6rf.  net. 

By  the  same  Author. 

Elementary  Hygiene  for  Nurses.  With  ]  3  Ilhistrations.  \ 
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The  Operations  of  Surgery.  Sixth  Edition  of  Jacobson. 

By  R.  P.  Rowlands,  M.S.Lond.,  P.R.C.S.,  Surgeon,  Guy's  Hospital, 
and  Phihp  Tpenkk,  M.S.,  P.R.C.S.,  Assistant  Surgeon,  Guy's  Hos- 
pital.  2  vols.   797  Illustrations,  40  in  Colour.   50«.  net. 

Surgery  in  War.   By  A.  J.  Hull,  F.R.C.S.,  Lieut.-Col., 

R.A.M.C.,  Surgeon,  British  Expeditionary  Force,  France.     With  210 
Illustrations.    25s.  net. 

Operative  Surgery  of  the  Head,  Neck,  Thorax  and 

Abdomen.  By  Edward  H.  Tati.oh,  F.R.C.S.I.,  University  Professor  of 
Surgery,  Trinity  College,  Dublin.  With  300  Original  Illustrations,  many 
in  colour.   32s.  net. 

Synopsis  of  Surgery.    By  Ivor  Back,  F.R.C.S.,  and 

A.  T.  Edwaeds,  F.R.C.S.    In  the  presa. 

Inguinal     Hernia,     the     Imperfectly  Descended 

Testicle,  and  Varicocele.    By.  Philip  Turnkk,  M.S.,  F.R.C.S. ,  Assistant 
Surgeon,  Guy's  Hospital.    With  22  Illustrations.   9fi.  6(i.  net. 

Hare=Lip  and  Cleft  Palate,  with  Special  Reference 

to  the  Operative  Treatment  and  its  Result.'*.  By  Jahks  Bkury,  B.S., 
F.R.C.S.,  Senior  Surgeon  to  the  Royal  Free  Hospital,  and  T.  Puhcy  Legg, 
M.S.,  F.R.C.S.,  Surgeon  to  the  Royal  Free  Hospital.  242  Illustrations 
and  Appendix  of  Cases.    128.  Bd.  net. 

War    Surgery    of    the    Abdomen.     By  Cuthbert 

Wallace,  C.M.G.,  F.R.C.S.,  Surgeon,  St.  Thomas'^Hospital.  ith 
26  Illustrations.   10».  6rf.  net. 

Practice  and  Problem  in  Abdominal  Surgery.  By 

Alfked  Ernest  Maylard,  M.B.Lond.  and  B.S.,  Senior  Surgeon  to 
the  Victoria  Infirmary,  Glasgow.    AVith  30  Illustrations.    8.«.  6rf.  net. 

By  the  same  Author. 

Abdominal  Tuberculosis.  57  Illustrations.  12s.  6(7.  net. 

Clinical  Essays  and  Lectures.    By  Howard  Marsh,  •'^ 

F.R.C.S.   Prof.  Surgery,  Univ.  Cambridge.    26  Figures.    7*.  6rf.  net. 

Hernia,  its  Cause  and  Treatment.  By  R.  W.  Murray, 

F.R.C.S.,  Surgeon,  David  Lewis  Northern  Hospital.     Second  Edition. 
02  Illustrations.    G«.  net. 

Modern  Bullet- Wounds  and  Modern  Treatment. 

By  Major  F.  Smith,  D.S.O.,  R.A.M.C.   38.  net. 

Surgical  Emergencies.     By  Paul  Swain,  F.R.C.S. 

Fifth  Edition.    149  Engravings.  Cs.'net. 

Chloroform:  a  Manual  for  Students  and  Practi- 
tioners. By  Edward  Lawrie,  M.B.Edin.   Illustrated.   6».  net. 
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Obscure  Diseases  of  the  Urethra.  63  lUus.  6s.  6(?.  net. 


An  Epitome  of  Mental  Disorders.   A  Practical  Guide  \ 

to  .etiology,  Diagnosis,  and  Treatment.    By  K.  Fetku  BiLLAiiD,  M.B  ,  \ 

'  ,  Medical  Officer  in  Charge  of  Observaiioii  and  ' 

Mental  Block,  2nd  Eastern  General  Hospital.      Illustrations.   6».  net.  j 

A  Text=Book  of  Nervous  Diseases.    By  W.  Aldren  \ 

TuRNEK,  M.D.,  r.R.C.P.,  Physician  and  Lecturer  on  Neurology,  King's  - 
College  Hospital ;  and  T.  Geaingku  Stewart,  M.B.,  M.E.C.P.,  Assistant 

Physician,  National  Hospital  for  Paralysed.    188  Illustrations.   188.  net.  ' 

Paralysis  and  other  Nervous  Diseases  in  Childhood 

and  Early  Life.  By  James  Tatloe,  M.D.,  F.R.C.P.,  Physician,  National  \ 
Hospital  for  Paralysed.    74  Illustrations.   128.  6(i.  net. 

A  Manual  of  Diseases  of  the  Nervous  System.    By  > 

Sir  W.  R.  Gowees,  M.D.,  F.R.S.    Vol.  I.— Nerves  and  Spinal  Cord.  ' 

Third  Edition,  with  James  Tatloe,  M.D.,  F.R.C.P.    192  Engravings.  ' 

15s.  net.  .  ; 

By  the  same  Author. 

Subjective  Sensations  of  Sight  and  Sound,  Abio- 
trophy, and  other  Lectures  on  Diseases  of  the  Nervous  System.  68.  net. 
Epilepsy  and  Other  Chronic  Convulsive  Diseases:  their  Causes, 
Symptoms,   and  Treatment.    Second  Edition.    10s.  6d.  net.  The 

Borderland  of  Epilepsy,  Faints,  Vagal  Attacks,  Vertigo,  Migraine,  ' 

Sleep  Symptoms,  and  their  Treatment.  48.  6i7.  net.  ) 

Selected   Papers   on  Stone,   Prostate,  and  other  ^ 

Urinary  Disorders.  By  R.  Haeeison,  F.R.C.S.  15  Illustrations.  58.net.  ) 

By  E.  HuEET  Fenwiok,  F.R.C.S.,  Sm-geon  to  the  London  Hospital  :  ) 

Atlas  of  Electric  Cystoscopy.    34  Coloured  Plates.  / 

21s.  net.  * 


Operative  and  Inoperative  Tumours  of  the  Urinary 

Bladder  :  39  lUustrations.   5s.  net.  ) 


Tumours  of  the  Urinary  Bladder.   Fasc.  I.   5s.  net. 

Ulceration  of  the  Bladder,  Simple,  Tuberculous,  and  \ 

Malignant :  a  Clinical  Study.    Illustrated.    6s.  net.  ^ 

Waring 's  Bazaar  Medicines  of  India.    See  page  6.  \ 

The    Malarial    Fevers    of    British    Malaya.     By  ( 

Hamilton  Wright,  M.D.    Map  and  Charts.    38.  net.    The  Etiology  \ 

and  Pathology  of  Beri-Beri.    With  Map  and  Charts.   38.net.  \ 
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The    Difficulties   and    Emergencies   of  Obstetric 

Practice.  By  Comyns  Beukeley,  M.D.,  F.R.C.P.,  Obstetric  and  Gynse- 
cological  Surgeon,  Middlesex  Hospital,  and  Viotoe  Bonuet,  M.D., 
F.R.C.S.,  Assistant  Obstetric  and  Gynjecological  Surgeon,  Middlesex 
Hospital.    Second  Edition.    With  303  Original  Hlustrations.    2is.  net. 

Manual  of   Midwifery.     By  T.  W.    Eden,  M.D., 

C.M.Edin.,  F. E.G. P.Lond.,  Obstetric  Physician  and  Lecturer  on  Practical 
Midwifery,  Charing  Cross  Hospital.  Fifth  Edition.  5  Plates  and  369 
Hlustrations.    2i8.  net. 

By  the  same  Authoi-  and  C.  Lockyer,  M.D.,  F.R.C.P.,  F.R.C.S. 
Gynsecology.     Second  Editiou.    613  Illustrations  and 

2-1  Coloured  Plates.  38s.net. 

A  Short  Practice  of  Midwifery,   embodying  the 

Treatment  adopted  in  the  Rotunda  Hospital,  Dublin.  B3'  Henkx  Jellett, 
M.D.,  B.A.O.Dub.,  Master  of  the  Rotunda  Hospital,  Dublin.  Seventh 
Edition.   4  Colouied  Plates  and  236  Illustrations.  128.6fi.net. 
By  the  same  Author. 
A  Short  Practice  of  Midwifery  for  Nurses,  with  a 

Glossary  of  Medical  Terms,  and  the  Regulations  of  the  C.M.B.  Fifth 
Edition.   6  Coloured  Plates  and  169  Illustrations.   8s.  6rf.  net. 

Also 

A  Practice  of  Gynaecology.    Witli  374  Illustrations 

(some  coloured).    21s.  net. 

A  Short  Practice  of  Gynaecology.    Witli  316  Illus- 
trations (many  in  colour).  15s.  net. 

Manual  of  Obstetrics.    By  0.  St.John  Moses,  M.D., 

CM.,  D.Sc,  F.R.C.S.    With  136  Illustrations.    2l8.  net. 

Obstetric  Aphorisms.    By  the  late  J.  Gr.  Swayne,  M.D., 

Revised  by  W.  C.  Swayne,  M.D.,  B.S.Lond.,  Professor  of  Obstetrics, 
University  of  Bristol.  Eleventh  Edition.  With  29  Illustrations.  3s.6rf.net. 

A  Manual  for  Midwives.    By  C.  J.  N.  Longeidgb, 

M.D.,  and  J.  B.  Banister,  M.D.,  F.R.C.S.,  Physician  to  Out-patients 
Queen  Charlotte's  Hospital.    Third  Editiou.    In  the  presf. 

A  Short  Manual  for  Monthly  Nurses.    By  Charles 

J.  Cur.r.iNGWoitTH,  M.D.,  F.R.C.P.    Sixth  Edition.    Is.  6rf.  net. 

A  Clinical  Manual  of  the  Malformations  and  Con- 
genital Diseases  of  the  Fcetus.  By  Prof.  Dr.  R.  BiuNBAUJi.  Translated 

and  annotated  by  G.  Br,ACKi;u,  M.D.,  F.R.C.P.,  F.R.C.S.,  Obstetric 
Phvsician  to  University  College  Hospital.  With  66  Illustrations.  158.  net. 

A  Text=Book  of  Embryology.     By  F.  E.  Bailey, 

A.M.,  M.D.,  Adjunct  Professor  of  Histology  and  Embryology,  Columbia 
University ;  and  A.  M.  Miller,  A.M.,  Instructor  in  Histology  and 
Embryology.    Second  Edition.    With  515  Illustrations.  21s.net. 

Outlines  of  Gynaecological  Pathology  and  Morbid 

Anatomy.  By  C.  Hubekt  Robekts,  M.D.Lond.,  Physician  to  the  Samar- 
itan Free  Hospital  for  Women.   161  Illustrations.   21s.  net. 

A  Lecture  on  Dysmenorrhoea.    By  E.  A.  Gibbons, 

M.D.,  F.R.C.S.E.,  Physician,  Grosvenor  Hospital  for  Women.  2».  net. 
A  Lecture  on  Sterility:  its  /Etiology  and  Treatment.  2s.net.  A 
Lecture  on  Pruritus  Vulv£e  ;  its /Etiology  and  Treatment.  28.net. 
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Medical  Jurisprudence:  its  Principles  and  Practice. 

wLt^'T"?      ^>7^;°\^-?-'  P-R-S.    Seventh  Edition,  by 

Feed.  J.  Smith  M.D  F  R.C.P..  Physician  to,  and  Lect.irer  on  Forensic 
Medicme  at  the  London  Hospital.   2  vols.    20  Engravings,   .ta  -it.  net. 

Lectures  on  Medical  Jurisprudence  and  Toxicology. 

By  Fred.  J.  Smith,  M.D.,  F.R.C.P.,  F.R.C.S.Eng.,  Physician  to,  and 
Lecturer  on  Forensic  Medicine  and  Toxicology  at,  the  London  Hospital. 
Second  Edition.   Sg.  6rf.  net. 

By  the  same  Author. 

Law  for  Medical  Men,  containing  Extracts  from 

Acts  of  Parliament  interesting  to  Medical  Men.    lOn.  6rf.  net. 

Medical  Ophthalmoscopy:   a  Manual  and  Atlas. 

Fourth  Edition.  By  Sir  Wk.liam  R.  Gowebs,  M.D.,  F.R.S.,  and  Makcub 
wiss,  M.B.,  F.B.C.S.,  Surgeon  to  the  Royal  London  Ophthalmic 
Hospital.  Autotype  Plates  and  Woodcuts.   1^?.  net. 

Manual  of  Ophthalmic  Surgery  and  Medicine.  By 

W.  H.  H.  Jesbop,  M.A.,  F.B..C.S.,  Senior  Ophthalmic  Surgeon  to  St, 
Bartholomew's  Hospital.  Second  Edition.  8  Plates  and  155  other 
Illustrations.    lOg.  6rf.  net. 

Refraction  of  the  Eye:   a  Manual  for  Students. 

By  Gdstavus  Haktridge,  F.R.C.S.,  Consulting  Surgeon  to  the  Royal 
Westminster  Ophthalmic  Hospital.  Sixteenth  Edition.  110  Illustrations, 
also  Test-types,  etc.  78.  net.  The  Ophthalmoscope  :  a  Manual 
tor  Students.    Sixth  Edition.   65  Illustrations  and  4  Plates.  G.«. 6rf.net. 

Diseases  of  the  Eye :  a  Manual  for  Students  and 

Practitioners.  By  J.  Herbert  Parsons,  D.Sc,  M.B.,  B.S.,  F.R.C.S., 
Ophthalmic  Surgeon,  University  College  Hospital  ;  Surgeon,  Royal 
London  (Moorfields)  Ophthalmic  Hospital.  Third  Edition.  310  nins- 
trations  and  17  Coloured  Plates.  Kis.  net.  Elementary  Ophthalmic 
Optics,  including  Ophthalmoscopy  and  Retinoscopy.  66  Illustra- 
tions.  6s.  6(/.  net. 

Sight=Testing  Made  Easy,  including  Chapter  on 

Retinoscopy.  By  W.  W.  Hardwioke,  M.D.,  M.R.C.P.  Fourth  Edition. 
12  Engravings.   Sg.  net. 

Ophthalmological  Society  of  the  United  Kingdom. 

Transactions.    Vol. XXXVI.    12s.  6rf.  net. 

A  Text  =  Book  of  Diseases  of  the  5kin.    By  J.  H. 

Sequeira,  M.n.,  F.R.C.P.,  F.ll.C.S.,  Physician  to  the  Skin  Department, 
London  Hospital.  Third  Edition.  With  Wl  Plates  in  colours  and  257 
Text- figures.    36s.  net. 

The  Diagnosis  and  Treatment  of  Syphilis.    By  Tom 

Robinson,  M.D.St.  And.  Second  Edition.  3s.  (irf.  net.  The  Diagnosis 
and  Treatment  of  Eczema.    Second  Edition.   3s.  6rf.  net. 

Venereal  Disease.    Sue  p.  6. 
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^  otology     Psediatrics  ^  Dentistry 


The  Labyrinth  of  Animals,  including  Mammals, 

Birds,  Reptiles,  and  Amphibians.  By  At.bkkt  A.  Gkat,  M.D.(Glas.), 
F.R.S.E.,  Surgeon  for  Diseases  of  the  Ear  to  the  .Victoria  Infirmary, 
Glasgow.  Vol.  I,  flritli  31  Stereoscopic  Plates.  21s.  net  (including 
Stereoscope).   Vol.11.   •15  Stereoscopic  Plates.  25ii.net. 

The  Pharmacopoeia  of  the  Hospital  for  Diseases 

of  the  Throat,  Nose,  and  Bar.  Edited  by  C.  A.  Pakkee,  P.R.C.S.,  and 
T.  jEiFEKSoif  Fauldek,  P.R.C.S.   Seventh  Edition.  28.6rf.net. 

Diseases  of  the  Ear,  including'  the  Anatomy  and 

Physiology  of  the  Organ.  By  T.  Mark  Hoveli,,  Senior  Aui'al  Surgeon 
to  the  London  Hospital.    Second  Edition.   128  Engravings.   21s.  net. 

Diet  and  Disease  in  Infancy.    By  H.  C.  Cameron, 

M.D.,  P.R.C'.l'.,  Assistant  Physician,  Guy's  Hospital.  Witli  i  Coloured 
Plates  and  13  Text-figures.    lOs.  6rf.  net.' 

The  Diseases  of  Children.    Bj  Sir  James  F.  Good- 

HAE  r,Bt.,  M.D.,  P.R.C.P.,  and  G.  P.  Stilt.,  M.D.,  P.R.C.P.,  Prof essor  of  the 
Diseases  of  Children,  King's  College.  Tenth  Edition.  42  Hlustrations. 
16s.  net. 

The  Wasting  Diseases  of  Infants  and  Children.  By 

Eustace  Sjuth,  M.D.,  P.R.C.P.   Sixth  Edition.   Bs.  net. 

An  Introduction  to  Dental  Anatomy  and  Physio= 

logy.  Descriptive  land  Applied.  By  A.  HoPEWELL-SjirrH,  L.D.S.Eng., 
Professor  of  Dental  Histology,  University  of  Pennsylvania,  Philadelphia. 
With  6  Plates  and  3-10  Illustrations  lSs.net. 

By  the  same  Author, 
and   Pathological  Histology  of  the 


The  Normal 

Mouth.  Vol.  I,  Normal  Histolog.y.  Vol.  II,  Pathological  Histology. 
With  658  Illustrations.    2  vols.    £2  2s.  per  set. 

Dental   Anatomy,    Human   and   Comparative :  a 

Manual.  By  Charles  S.  Tomes,  M. A.,  F.R.S.  Edited  by  H.  W.  Maeett 
Tims,  M.A.Cantab.,  M.D.,  and  A.  Hopewell  Smith,  L.R'.C.P.,  M.R.C.S., 
L.D.S.Eng.   Seventh  Edition.   300  Illustrations.  15s.net. 

A  System  of  Dental  Surgery.    By  Sir  John  Tomes, 

F.R.S.  Revised  by  C.  S.  Tomes,  M.A.,  F.R.S. ,  and  Walter  S. 
NowELL,  M.A.Oxoir.    Fifth  Edition.    318  Engravings.    ISs.  net. 

An  Atlas  of  Dental  Extractions,  ■with  Notes  on  the 

Causes  and  Relief  of  Dental  Pain.  By  C.  Edwaed  Wallis,  M.R.C.S., 
L.R.C.P.,  L.D.S.,  Assistant  Dental  Surgeon,  King's  College  Hospital. 
Second  Edition.    With  U  Plates.   Os.  not. 

A  Manual  of  Dental  Metallurgy.   By  Ernest  A.  Smith, 

Assay  Office,  Sheffield.   Third  Edition.   38  Illustrations.   1».  6(i.  net. 

Dental  Materia  Medica,  Pharmacology  and  Thera- 
peutics. By  CnAHLEs  W.  GLAssiKGTOif,  M.R.C.S.,  L.D.S.Edin. ;  Senior 
Dental  Surgeon,  Westminster  Hospital.    Second  Edition.   7».  6d.  net. 

Synopsis  of  Dentistry.     By  A.  B.  G.  Underwood, 

B.S.,  L.D.  S.Eng.   With  10  Illustrations.    In  Ihc  vreu. 
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Chemistry 


Explosives.   Their  Manufacture,  Properties,  Tests,  and  History  Bv 

BY  THE  SAHE  ADTHOI!. 

^       J»S^"°"".*      Explosives.    5s.  net.   A  Dictionary  of  Explosives. 

Inorganic  and  Organic  Chemistry.  By  C.  L.  Bloxah.  Tenth  Edition 
Revised  by  A.  G  Bcoxam,  P.I.C,  and  S.  Jcnn  Lewis,  D.Sc.  F.I  c' 
313  Illustrations.   2is.  net. 

Treatise  on  Applied  Analytical  Chemistry.    Edited  by  Prof  V  Virr*. 

ouZ'f"-  ^T,i''^\V^i^7,;-^r\F°"'-^-^''-  WithSSinnsuat  ont 

net.    Vol.  II.    With  lOo  Illustrations.    25s.  net. 

Treatise  on  General  and  Industrial  Chemistry.  By  Dr.  Ettore  iIor,ivARr 
Second  English  Edition.  Translated  by  T.  H.  Pope  B  Sc  P  I  C 
Z°\-  }--*""<'S''!'i<^-  ^  With  328  lUnstrations  and  2  Plates.  42s.  net.' 
Vol.  II.— Organic.    In  prepara/ ion. 

Liquid  Air,  Oxygen,   Nitrogen.     By  Georges  Claude.    Translated  bv 

Henry  E.  P.  Cottkell,  Assoc.  M.I.C.B.,  M.S.C.I.,  P.R.C.I.  SeprhHing 
Bricks  and  Artificial  Stones  of  Non-plastic  Materials.   By  Alfred  B 

Searle.   65  Illustrations.   Ss.  Gd.  net. 
The  Chemistry  of  Cyanogen  Compounds,  and  their  Manufacture  and 

Estimation.   By  Herbert  E.  Williams.   10s.  6rf.  net. 
The  Preparation  of  Organic  Compounds.    By  E.  dk  Barry  Barnett  B  Sc 

Second  Edition.   With  bi  Illustrations.   10s.  M.  net.  '    '  ' 

BY  THE  SAME  AUTHOR. 

A  Text- book  of  Organic  Chemistry.    With  15  Illustrations.   In  the  prett. 
Fatty  Foods:  their  Practical  Examination.     By  E.  R.  Bolton  and  C 

Revis.    7  Plates  and  36  Text-figures.   lOg.  6d.  net. 
The  Plant  Alkaloids.   By  T.  A.  Henry,  D.Sc.  21s.net. 
Quantitative   Analysis   In    Practice.     By  J.  Waddell,  D.Sc  ,  Ph  D 

is.  6f/.  net. 

industrial  Organic  Analysis.    By  Paul  S.  Arup,  B.Sc,  A.C.G.I.  Second 
Edition.    25  Illustrations.    12g.  6rf.  net. 

A  History  of  Chemistry.  By  the  late  J.  Campbell  Buown.  Edited  by 
H.  H.  Brown.  Second  Edition.  With  120  Illustrations.  15s.  net. 
Practical  Chemistry.  Sixth  Edition.  Edited  by  6.  D.  Bengough, 
D.Sc.  2s.6rf.net.  Essays  and  Addresses.  With  23  illustrations.  5».  net. 

Microbiology  for  Agricultural  and  Domestic  Science  Students.  Edited 
by  C.  E.  Marshall.  Second  Edition.    With  186  Illustrations.   15s.  net. 

Cocoa  and  Chocolate :  their  Chemistry  and  Manufacture.  By  R. 
Whymper.   With  13  Plates-and  19  figures.    18s.  net. 

Annua!  Tables  of  Constants  and  Numerical  Data.  Vols.  I  II  and  III. 
Cloth,  28s.  6rf.  each. 

Laboratory  Text-book  of  Chemistry.    Part  I.    By  V.  S.  Bryant,  M.A.,  ' 

Assistant  Master  at  WelUngton  College.   4s.  net.  '  ) 

Modern  Methods  of  Steel  Analysis.   By  J.  A.  Pickard,  B.Sc,  A.R.C.Sc.  \ 

6s.  net.  V 

The  Synthetic  Use  of  Metals  in  Organic  Chemistry.    By  A.  J.  Hale. 

6s.  net.  .  V, 

Reagents  and  Reactions.   By  E.  Tognoli.   Translated  by  C.  A.  Mitchkw.,  v 

F.I.C.    6s.  net.  ^ 

Laboratory  Manual  of  Elementary  Colloid  Chemistry.    By  E.  Hatschek.  ; 

,  With  20  Illustrations.    6s.  net. 
Practical  Physiological  Chemistry.    By  P.  B.  Hawk,  M.S..  Ph.D.  Sixth 

Edition.    With  0  Coloured  Plates  and' 185  Text-figures.    21s.net.  ^ 
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Chemistry        0  Physics 


Chemical  Combinations  among  Metals.     By  Dr.  M.  Guia. 

Translated  by      W.  Robinson.    With  207  Illustrations.    21*.  net. 

Text=Books  of  Ciiemical  Research  and  Engineering.  Edited 

by  W.  P.  DiiEAPKit,  F.I.C. 
Catalytic  Hydrogenation  and  Reduction.   By  E.  B.  Maxted,  Ph.D.,  B.Sc, 

F.C.S.    Witti  12  lUustratious.    5s.  net. 
Surface  Tension  and  Surface  Energy  and  their  Influence  on  Chemical 

Phenomena.  By  R.  S.  Willows,  M. A.,  D. Sc.,  anilE.  Hatschek.  Second 

Edition.    With  21  Illustrations.    .58.  net. 
Molecular  Physics.    By  J.  A.  Ciiowthek,  M.A.    Second  Edition.   With  29 

Illustrations.    6s.  net. 
Chemical  Engineering.    Notes  on  Grinding,  Sifting,  Separating,  and 

Transporting  Solids.    By  J.  W.  HiNCHLEr,  A.R.S.M.,  Wh.  Sc.  With 

70  Illustrations.    2s.  6(i.  net. 
Notes  on  Chemical  Research.    By  W.  P.  Deeapek,  F.I.C.   2s.  6rf.  net. 
An  Introduction  to  the  Physics  and  Chemistry  of  Colloids.    By  Biiio 

Hatschek.    Third  Edition.    With  17  Illustrations.    58.  net. 
Catalysis  and  its  Industrial  Applications.    By  E.  Jobling,  A.R.C.Sc, 

B.Sc,  F.C.S.  Reprinting. 

A  Handbook  of  Colloid  Chemistry.  By  Dr.  W.  Ostwold. 
Second  Edition.  Trans,  by  Dr.  Martin  Fischer.  93  Illustrations. 
18s.  net. 

The  Analyst's  Laboratory  Companion.    By  A.  E.  Johnson, 

B.Sc,  F.I.C.    Fourth  Edition.  8s.6rf.net. 

Commercial  Organic  Analysis :  a  Treatise  on  the  Proper= 

ties.  Modes  of  Assaying,  Proximate  Analytical  Examination,  etc.,  of 
Organic  Chemicals  and  Products.  By  A.  H.  Allen,  F.I.C.  Fourth 
Edition,  in  9  vols.  Edited  by  W.  A.  Davis,  B.Sc,  A.C.G.I.,  Heney 
Lepfmann,  M.A.,  M.D.,  and'S.  S.  Sadtleb,  S.B.  Vols.  1—8,  28s. 
net  each  volume.   Vol.  9,  33s.  net. 

Volumetric  Analysis ;  or  the  Quantitative  Estimation  of 

Chemical  Substances  by  Measure.  By  Puancis  Sdtton,  F.C.S.,  F.I.C. 
Eleventh  Edition.    In  the  prefs. 

Volumetric  Analysis  for  Students  of  Pharmaceutical  and 

General  Chemistry.  By  C.  H.  Hampshire,  B.Sc,  F.I.C.  Second  Edition. 
5s.  net. 

Valentin's  Practical  Chemistry.    By  Dr.  W.  E.  Hodgkin.son, 

F.R.S.E.  Tenth  Edition.    97  Illustrations.    12s.  6d.  net. 

Quantitative  Analysis.    By  Frank  Clowes,  D.Sc.Lond.,  and 

J.  B.  Coleman,  A. R.C.Sci.Dab.  Eleventh  Edition.  136  Engravings. 
16s.  net. 

Br  THE   SAMK  AUTnOKS. 

Qualitative  Analysis.  Ninth  Edition.  84.  Eao;ravings.  12s.  6(1. 
Elementary  Practical  Chemistry.    Part  I.    Seventh  Edition. 

General  Chemistry.  76  Engravings.  Os.  net.  Part  II.  Eighth  Edition. 
Analytical  Chemistry.    20 Engravings.    6«.  net. 

A  Course  of  Practical  Chemistry.    By  A.  B.  Rtlet,  M.A., 

Malvern  College.    Illustrn.ted.   Interleaved,    os.  net. 

Introduction  to  Chemical  Analysis.    By  Huoh  C.  H.  Candy, 

B.A.,  B.Sc,  F.I.C.    3s.  Od.  net. 

Researches  on  the  Affinities  of  the  Elements.  By  Geoffrkt 

Martin,  B.Sc.Lotid.  Illustrated.   16s.  not. 

Elementary  Practical  Metallurgy.    By  J.  H.  Stansbie,  B.Sc, 

F.I.C.    :i5  Illustrations.    3«.  6rf.  not. 
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Microscopy    ^  Miscellaneous 


A  Handbook  of  Physics  and  Chemistry  for  the 

Conjoint  Board.  By  H.  E.  Cokbin,  B.Sc.Lond.,  and  A.  M  Stewakt 
B. So. Lend.    Fifth  Edition.    /)/  pyeparatioii.  ' 

A  Treatise  on  Physics.     By  Andrew  Gray,  LL.D., 

P.R.S.  Vol.1.  Dynamics  and  Properties  of  Matter.  350  lUus.  ]8«.  net. 

A  Text=book  of  Physics.    Edited  bv  A.  Wilmee  Duff, 

D.Sc.    Fourth  Edition.    609  Illustrations.    14«.  net. 

A  Text = book  of  Physical  Chemistry.     By  A.  W. 

EwELi;,  Ph.D.    102  Illustrations   Os.  Cd.  net. 

The  Conduction  of  Electricity  through  Gases  and 

Radio-activity.  By  R.  K.  McClcng,  M.A.,  D.Sc,  Lectm-er  in  Physics, 
University  of  Manitoba.   78  Dlustrations.  8*.  6rf.  net. 

Physical  Measurements.    By  A.  Wilmer  Duff,  D.Sc, 

and  A.  W.  EwELL,  Ph.D.    Second  Edition.   78  Illustrations.  78.6rf.net. 

The  Microscope  and  its  Revelations.     By  the  late 

William  B.  CAiiPENXER,  C.B.,  M.D.,  F.R.S.  Eighth  Edition,  by  the  Rev. 
W.  H.  Dallingee,  F.R.S.  23  Plates  and  800  Wood  Engravings.  328.  net. ; 
or,  in  two  vols.,  sold  separately,  cloth,  178.  net.  each.  Vol.  I.  The  Micro- 
scope and  its  Accessories.    Vol.  II.  The  Microscope,  its  Revelations. 

The  Microtomist's  Vade=Mecum.  By  Arthur  Bolles 

Lee.  Mepriiitiiiij. 

The   Quarterly  Journal  of  Microscopical  Science. 

Edited  by  Sir  E.  Rat  Lankestek,  K.C.B.,  M.A.,  D.Sc,  LD.D.,  F.R.S. 
128.  dd.  net. 

The   Horticultural    Record.      By   Reginald  Cory. 

With  117  Plates  in  Colour  and  71  Black  and  White  Illustrations.  42s.  net. 

The  Story  of  Plant  Life  in  the  British  Isles.  By 

a.  R.  HoiiwooD,  Member  of  the  British  Botanical  Society,  etc.  In  3  vols. 
With  many  Photograpliic  Illustrations.    Cs.  Gd.  net  per  volume. 

Plant  Anatomy.    By  William  Chase  Stevens,  Prof,  of 

Botany  in  tlie  Univ.  of  Kansas.  Third  Edition.  152  Illustrations.  158.net. 

A  Text -book  of  Mycology  and  Plant  Pathology. 

By  J.  W.  Harshbekgeh.    With  271  Uluserations.  18.s-.net. 

The   Principles  of  Aeroplane  Construction.  By 

Rankin  Ki  nnedt,  C.E.   .51  Illustrations.   6s.  ed.  net. 

Therapeutic  Electricity  and  Practical  Muscle  Test- 
ing.   By  W.  S.  Hedlet,  M.D.    110  Illustrations.  88.6rf.net. 

A  Manual  for  Hospital  Nurses.    By.  E.  J.  Domville, 

Surgeon,  Devon  and  ExeLer  Hospital.   Ninth  Edition.   l8.  net. 

The  Dawn  of  the  Health  Age.    By  Benjamin  Moore, 

M.A.,  D.Sc,  M.R.C.S.,  L.R.C.P.    Cloth  38.  6rf.  net.    Paper  I.',  net. 

The  Story  of  a  Red  Cross  Unit  in  Serbia.  By 

.1.  Bekry,  F.R.C.S.,  F.  May  Dickinso.v  Berry,  M.D.,  W.  Lyon 
Bi.EAsE,  LL.M.,  etc.  Dedicated  to  tho  Crown  Prince  of  Serbia.  With 
28  Photograph.s,  Map,  and  Portrait  of  Crown  Prince  of  Serbia.  68.  net. 

St.  Thomas's  Hospital  Reports.  Vol.42.  8s.  6rf.  net. 
Guy's  Hospital  Reports.    Vol.  53.    10s.  6d.  net. 
J.  &  A.  CHURCHILL 

7   GREAT   MARLBOROUQH   STREET,  LONDOP^ 

16 


c 

rn  < 

>  CP 

r" 

CD 

o 

v.  ^  w 

O  C 
m 


3 


